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This publication prescribes standardized methods for use in designing instrument flight procedures.
It is to be used by all personnel charged with the responsibility for the preparation, approval, and
promulgation of terminal instrument procedures. Compliance with criteria contained herein is not a
substitute for sound judgment and common sense. These criteria do not relieve procedures
specialists and superviso~ personnel from exercising initiative or taking appropriate action in
recognizing both the capabilities and limitations of aircraft and navigational aid performance. These
criteria are predicated on normal aircraft operations for considering obstacle clearance
requirements.

The FAA recognizes that the increase in air traffic volume and technical improvements to air
navigation systems require continuing emphasis on updating flight procedures standards.

This emphasis will be directed toward reassessment of three basic factors which contribute to
overall system accuracy; e.g., ground element, airborne element, and flight technical (pilotage)
element.

Analysis of individual ground system performance, using flight check information in the immediate
vicinity of the facility used will be pursued in the development of standard values for assessing the
dimensions of obstacle clearance areas.

Additionally, recognition will be given to airborne receiver performance to assure that credit is given
to accepted improvements made in the state of the art. Concurrently, a review of airborne receiver
performance is being conducted to determine whether existing standards need to be changed.

Pilotage error standards will be investigated to determine whether recent technological and
operational advances indicate a change to the present standards is required.

.
Our overall objective is to assure that credit is allowed for improvements made in the ~und and
airborne environment and to assure that maximum safe use of airspace is realized.

With this in mind, an annual review of this publication by the signatory agencies, in coordination
* with other interested parties, will be conducted at the call of the FAA, Office of Flight Operations. ~

More frequent reviews shall be conducted if required by a signatory agency. The FAA will provide
approved changes to this publication by means of revision notices as required.

Recommendations concerning changes or additions should be provided to one of the following
approving authorities as appropriate:

* OFFICE OF FLIGHT OPERATIONS, FAA, Washington, D.C. 20591 (Civil Procedures) *
DIRECTOR, U.S. Army Air Traffic Control Activity, Aeronautical Services Office (USAATCA-
ASO), Cameron Station, Alexandria, Va. 22314

* CHIEF OF NAVAL OPERATIONS, OP-M4, Washington, D.C. !20%0 *

HEADQUARTERS, U.S. Air Force XOORF, Washington, D.C. 20330
COMMANDANT, (G-SR-2/73) U.S. Coast Guard, Washington, D.C. 20590

These criteria have been officially adopted by the Federal Aviation Administration, the United
States Army, the United States Navy, the United States Air Force, and ~e United States Coast
Guard. They are applicable at any location where the United States exercises jurisdiction over flight
procedures in terminal areas. In addition, these criteria may be utilized for the development of
special instrument approach procedures for use by U.S. military and air carriers at foreign airports.

Page iii
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BY ORDER ~ THE SECRETARIES OF THE ARMY, NAVY, AIR FORCE, AND
TRANSPORTATION.

OFFICIAL:

J. C. PENNINGTON
Brigadier General, United States Army
The Adjutant General

OFFICIAL:

OFFICIAL:

VAN L. CRAWFORD, Jr.
Colonel, USAF
Director of Administration Services

*

BERNARD W. ROGERS
General, United States Army
Chief of Staff

J. W. NANCE
Rear Admiral, U.S. Navy
Assistant Vice Chief of Naval
Operations/Director of Naval
Administration

LEW ALLEN, Jr.
General, United States
Air Force
Chief of Staff

NORMAN C. VENZKE
Rear Admiral, United States
Coast Guard
Chief, Office of Operations

KENNETH S. HUNT
Director of Flight Operations
Federal Aviation Administration

.
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CHAPTER 1. ADMINISTRATIVE

Section 1. Scope

1. PURPOSE. This Handbook contains criteria
which shall be used to formulate, review, approve,
and publish procedures for instrument approach
and departure of aircraft to and from civil and
military airports. These criteria are for application
at any location over which an appropriate United
States agency exercises jurisdiction.

* 2. DISTRIBUTION. This order is distributed to
selected Federal Aviation Administration
addressees. For distribution within the
Department of Defense see pages v and vi. *

3. CANCELLATION. The United States
Standard for Terminal Instrument Procedures
(TERPS) 8260,3A, TM 11-2!557-26, OPNAV
Inst. 3722.16B, JAFM 55-9, and CG 318, dated
February 6, 1970, are canceled.

4. EXISTING PROCEDURES, Existing
procedures shall comply with these standards.
Approval of nonstandard procedures as required
is specified in paragraph 141.

5. TYPES OF PROCEDURES. Criteria are
provided for the following types of authorized
terminal instnunent procedures:

a. Precision Approach.

(1) Straight-In. A descent in an
approved procedure where the navigation facility
alignment is normally on the runway centerline
and glide slope information is provided. For
example, Precision Approach Radar (PAR) and
Instrument Landing System (ILS) procedures are
Precision Approaches.

(2) Simultaneous. A procedure which
pmides for approaches to parallel runways. This
procedure typically uses two ILS+@pped
parallel runways.
authorized, shall

Chap 1

Par 1

?&mhneous approach&, when
be radar monitored. Military

conmw]ders may approve simultal]eous approaches
Imed upon dlud precision radar.

h. .Yt))lpret’isiO)~ApproA.

(1) Straight-In. A descent in an
approved procech Ire in which the final approach
course align ment and descent gmdient permits
wltho]ization of straight-in landing minimums.

C. Cir(’ling. A descent in an approved
precisiol] or nonprecision approach procedure to
circling minimums from which a circle to land
maneuver is perf onned, or an approach procedure
which does not meet cliteria for authorizing
straight-in landing minimums.

d. I>eparture Procedures. Procedures

designed to provide obstacle clearance during
instmment departures,

* .6. WORD MEANINGS. Word meanings as used
in this manual:

a. shall means that application of the
criteria is mandatory.

b. Should means that application of the
criteria is recommended.

c. May means that application of the criteria
is optional. *

7.-119. RESERVED.

Section 2. Eligibility, Approval, and Retention

120. ELIGIBILITY.

a. Militu/y Airports. I%ocedures at military
airports shall be established as required by the
commander in accordance with the directives of
the appropriate military department.

b, Civil Airports. Terminal instrument
procedures shall be provided at civil airports open
to the aviation public whenever a reasonable need
is shown. No mil~imum number of potential
instrument approaches is specified; however, the
responsible FAA office must determine that a
public procedure will be beneficial to more than a
single user or interest. Private procedures, for the
exclusive use of a single interest. mav be provided

Page 1
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on it reimb~lrsab]e basis in accordance with FAR
171 where applicable, if they do not unduly
coi]flict with the public use of airspace,
Reasonable need is deemed to exist when the
imtnunent flight procedure will be used by:

(1) A certificated air carrier, air taxi, or
eommercid operator OR;

(2) Two or more aircraft operators
whose activities are directly related to the
commerce of the community OR;

(.’3)Military aircraft.

121. REQUESTS FOR PROCEDURES.
Requests for military procedures are processed as
described by the appropriate military service. No
special form 1s required for requesting civil
procedures. Civil requests may be made by letter
to the appropriate Regional Office. Requests for
civil procedures shall be accepted from any
aviation source, provided the request shows that
the airport owner/operator has been advised of
this request.. (This advice is necessary only when
the request is for an original procedure to an
airport not already served by an approach
procedure.) Airport owners/operators will be
advised of additional requests for procedures by
the FAA as soon as possible after receipt thereof.

122. APPROVAL. Where a military requirement
or reasonable civil need has been established, a
request for an instrument approach procedure
and/or instrument departure procedure for an
airport shall be approved if the following
minimum standards are met:

a. Aiqmrt. The airport landing surfaces
must be adequate to accommodate the aircraft
which can be reasonably expected to use the
procedure. Runway lighting is required for
approval of night instrument operations, The
airport must have been found acceptable for IFR
operations as a result of an airport airspace
analysis conducted pursuant to FAA Handbook
7400.2 “Procedures for Handling Airspace
Matters,” and/ or appropriate military directives
as applicable. Only circling minimums shall be
approved to airports where the runways are not
clearly defined,

(s. ( )lA5t(I(l(’,}l(j)~itig (ItI(l I.igl; iitlg. ()))~tacle~
if l]i{l~ lwlwtr~ite F.\R 7’7 i]~~;i~it]itr\’ s{lrfaces are
(J)\tlllctiol]s aI)(l therefore d)oIIld I)e marked at)cl
IIqhted, il)~ofar as is reasomd)]y possil)]e, in
accord~tt~ce with F)IA Advisory Ciradar AC
70/ 7460.1, “ol)stnwtion Marking and
Lighting. ” Three pel~etrating the FAR 77
;ipproach al]d transitional surfaces shwdd be
rel~m~’ed or ]~)ide cx)])spie(wlls in accordance with
thi~t .4dviwrv Circldar. Normally, ol)jects which
are shielded need not I)e removed or made
Collspic[lo(ls.

NOTE: ln ))t ilitar!j protwlures the appropriate
~)lilit(mj dirwtiws tlpplfj.

d. ~’e([ther ]nf(mwtim. Terminal weather
ol)setvation and reporting facilities must be
available for the aiqmrt to serve as an alternate
airport. Destination minimluns may be approved
when a general area weather report is available
prior to commelwing the approach and approved
altimeter settings are available to the pilot prior to
and d[lring the approach consistent with

c(~ll~l]~ll]~icatiollscapability.

“

.

~. C()))l))l~/ni(’~lti~)tl,\.Air-to-ground communi-
cations must be available at the initial approach
fix minimlm] altitude and when the aircraft
executing the missed approach reaches the missed
approach altitude. At lower altitudes
c(~l]~]]][l]]icatio]]sshall be required where essential
to the safe and efficient use of airspace. Air-to-
ground communication normally consists of UHF
or VHF radio, but HF communication may be
approved at locations which have a special need
al~d capability. Other s~litable means of point-to-
point co]lllll[l]]icatio]l, such iiS commercial
telephone, are also required to file and close flight
plans.

123. RETENTION AND CANCELLATION.

Civil instrument procedures shall be canceled
when a reevalllation of the usefulness of an
instrument approach procedure indicates that the
benefits clenved are not commensurate with the
costs of retaining the procedure. This

determination will be based upon an individual
evaluation of requirements peculiar to each
specific location, and will consider airport

Page 2
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complexity, nli]itary req{lirements, planned
airport expansion, and the need for a backup or
supplen]ent to the plimary instrument approach
system. Certain special procedures exist, generally
I)ased on plivately operated navigation facilities.
When a procedure based on a public facility is
published, special procedures for that airport shall
be canceled unless retention provides an
operatiold advantage to the user. Before an

instrument procedure is canceled? coordination
with civil and military users shall be effected.
Care shall be taken not to cancel procedures
required by the military or required by air earlier
operators at provisional or alternate airports.
Military procedures shall be retained or canceled
as required by the appropriate military authority.

124.-129. RESERVED.

Section 3. Responsibility and Jurisdiction

8280.3B CHG 4

131. JURISDICTION. The United States Army,
Navy, ;\ir Force, a]~d Coast Guard Commanding
officers, or FAA Regional Directors having
Illrisdictioll over airports are respmlsible for
ii~itiating action in accordance with these criteria
to estal)lish or revise terminal instnunel)t
proced{u-es when a reasonabh’ need is identified,
or where;

a. New facilities are installecl.

l), Chal)ges to existing facilities necessitate a
cbal~ge to an approved procedure.

c. ;idditional procedures are necessary.

d. New obstacles or operational uses require
a revision to the existing procedure.

132.-139. RESERVED.

130. RESPONSIBILITY.

Section 4. Establishment

a. Military Airports. The United States
Army, Navy, Air Force, and Coast Guard shall
establish and approve terminal instrument
procedures for airports under their respective
jurisdictions. The FAA will accept responsibility
for the development and/or publication of
mi!itary procedures when requested to do so by
the appropriate military department through an
interagency agreement. Military terminal
instrument procedures are official procedures.
The FAA shall be informed when military
procedures are canceled.

6. Civil Airports. The FAA shall establish
and approve terminal instrument procedures for
civil airports.

c. .Militay Procedures at Civil Aiqxwts.
Where existing FAA approach or departure
procedures at civil airports do not suffice, the
military shall request the FAA to develop
procedures to meet military requirements, These
requirements may be met by modification of an
existing FAA procedure or development of a new
procedure. The FAA shall formulate, coordinate
with the military, and industry, publish and
maintain such procedures, The military shall
inform the FAA when such procedures are no
longer required,

140. FORMULATION. Proposed procedures
shall be prepared in accordance with the
applicable portion of this publication as
determined by the type and location of navigation
facility and procedure to be used. To permit use
by aircraft with limited navigational equipment,
the complete procedure should be formulated on
the basis of a single navigation facility whenever
possible. However, the use of an additional
facility of the same or different type in the
procedure to gain an operational advantage is
permitted.

141. NONSTANDARD PROCEDURES. The
standards contained in this manual are based on
reasonable assessment of the factors which
contribute to errors in aircraft navigation and
maneuvering. They are designed primarily to
assure that safe flight operations for all users
result from their application. The dimensions of
the obstacle clearance areas are influenced by the
need to provide for a smooth, simply computed
progression to and from the enroute system.
Every effort shall be made to formulate
procedures in accordance with these standards;
however, peculiarities of terrain, navigation
information, obstacles, or traffic congestion may
require special consideration where justified by
operational requirements. In such cases,

Chap 1
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nonstandard proce(iures which deviate from these
critelia may i)e approve~i, provi~ied they arc f(diy
ck)c~unenteci anti an ef~llivaient levei of safety
exists. A lmnstanciwxi proceci~lre is not a
st~i)staldar(i pmced[n-e, !}~ltis one which has I)een
approved after special study of tile local prol~ielns
has denmnstratc(i that lm {derogation of safety is
invoked. The office of Flight operations, FA.4,
Washington, D.C. is the approving autholity for
nonstandard civil proced[n-es. Military proced{lres
whici] deviate from standards becmlse of
operational necessity, and in which an equivalent
ievel of safety is not achieved. shall inclucie a
cii~ltionary note to identify the hazard and si~all
i)e marked “not for civil use”.

142. CHANGES. Changes in instrument procedures
shali be prepm.xi and forwarded for approval in the
same manner a.. in the case of new procedures,
Changes so processed wili not be made soiely to
include minor corrections necessitated by clianges in
facility frequencies, variation changes, etc., or by
other minor changes not affecting the actual
instrument procedure. Changes which require
reprocessing are those which affect fix, course,
altitude or pubiisheci minimum.

143.-149. RESERVED,

Section 5. COORDINATION

150. COORDINATION. It is necessary to
coordinate terminal instrument procedures to
protect the rights of ail users of airspace.

a. Milituy Airports. All terminal instrument
procedures established or revised by military
activities for military airports shall be cmordir~ated
with the FAA or appropriiite agency or an
overseas host nation. When a procedure may
conflict with other military or civil activities, the
procedure shall also be coordinated with those
activities.

b. Civil Airports. Prior to establishing or
revising terminal instrument procedures for civil
airports, the FAA shall, as required, coordinate
such procedures with the appropriate civil avia-
tion organizations. Coordination with military ac-
tivities is required when a military operating unit
is based at the airport or when the proximity of a
military airport may cause procedural conflicts.

c. Air ‘f’r~iffic Control. Prior to establishing
~N revisi]]g terniinai instnmlent procedures for a
Il~iiitary or civil airport, the initiating office shall
cf)(~r(iil~atc with the apimp-iate FAA Air Triiffic
office to il]wlre c(m][}atil~iiity with air traffic flow

*

(1. A irspat v A(’tims. Where action to
ciesigt]ate col~troiied airspace for a proc~dure is
piannecl, the airspace action should be initiated
~ilfficiel]tly in acivance so that effective dates of
the procecillre and the airspace action will
coi]wicie.

(’. NOTAM ‘s. A NOTAM to change
nli]]iln~lms may be issued in case of emergencies;
i.e., faciiity outages, facility out+f-tolerance
cwl~ciitions, l~ew construction which penetrates
critical surfaces, etc. NOTAM’s may also be
iss{led when a s~qqmrting faciiity is added and a
significant change in minimums will result, or
when a procedure turn aititude is modified as the
resuit of construction or terrain, or when a facility
restriction is removed. However, a complete new
procedure may not be issued by NOTAM, except
where military requirements dictate. If it
I)ecomes necessary to expedite the publication of
a co]nplete civii procedure, or to revise the
effective date of procedures, the Washington
office, ,AFO–700, wili be contacted to determine
the most effective course of action. ATC shall be
advised of the required NOTAM action prior to
issuance and normal coordination shall be
effected zs soon as practicable.

151. COORDINATION CONFLICTS. In areas
under the FAA jurisdiction, coordination conflicts
which cannot be resoived at the field level shall be
submitted to the appropriate FAA region for
additional coordination and resolution. Probiems
which are unresolved at the regional level shall be
forwarded to the Office of Flight Operations,
FAA, Washington, D.C. for action. If the problem
invoives a miiitary procedure, parallel action
through military channeis shall be taken to
expedite coordination at the appropriate level.

152.-159. RESERVED.

.

Page 4
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Section 6. Identification of Procedures

160. IDENTIFICATION OF PROCEDURES.
Terminal instl~ment procedures shall be
identified to be meaningfu] to the pilot, ald to
permit ready identification in air traffic control
phraseology.

161. STRAIGHT-IN PROCEDURE IDENTI-
FICATION. Procedures which meet criteria for
authorization of straight-in landing minima shall
be identified by the type of navigational aid(s)
which provide final approach guidance and the
runway to which the final approach course(s) are
aligned; e.g. ILS Rwy 18R, LOC, BC Rwy 7,
TACAN Rwy 36, LDA Rwy 4, NDB Rwy 21,
VOR Rwy 15, VOR/DME Rwy 6, ILS or
TACAN Rwy 9, etc. A slash (/) shall indicate that
more than one type of equipment must be used to
execute the final approach; e.g. VOR/DME, etc.
When procedures are combined, the word ‘or’
shall indicate either type of equipment may be
used to execute the final approach; e.g., ILS or
TACAN, ILS or NDB, VOR/DME or TACAN,
etc. When the same final approach guidance is
used to the same runway, the procedures shall be
identified as follows: TACAN 1 Rwy 36, TACAN
2 Rwy 36, VOR 1 Rwy 18, VOR 2 Rwy 18, etc.

162. CIRCLING PROCEDURE IDENTIF1-
CATION, When a procedure does not meet
clitelia for straight–in landing minimluns
a~ltholization, it shall be identified by the type of
navigational aid which provides final approach
~nlidance, and an alphabetical suffix, The first
procechu-e formulated shall bear the suffix “A”
evel~ thro~lgh there may be no intention to
form[date additional procedures, If additional
procedures are formulated, they shal] be
iclel]tified alphabetically in sequence, e.g.,
VOR-.A, VOR/DME-B, NDB-C, NDB-D,
LDA–E, etc. A revised procedlwe will bear its
oligina] identification.

163. DIFFERENTIATION. Where high altit~lde
procedures are required the high ~]tit(lde
procedure identification shall be prefixed with the
letters “HI”, e.g., HI–VOR Rwy ,5.

Section 7. Publication

170. SUBMISSION. Termi])al instrument
procechlres shall be submitted by the approving
wlthority on forms provided by the originating
agelwy. A record of coordination shall be
maintained by the originating agency. Procedures
shall be rwlted in accordance with current orders
or directives of the originating agency.

171. ISSUANCE. The following are designated
as responsilde offices for the release of approved
terminal il~stnunent procedures for each agency.

a. An)t(t. Director, U.S. Army Aeronautical
Sewices Office.

* b. Navy and Marine Corp. OPNAVSUP-
PACT Naval Flight Information Group.

*

C. Air Force. Chief, Airspace and Air
Traffic Sen’ices, HQ, US.4F.

d. C’o(LY/Guard. Commandant, U.S. Coast
(;llal”d.

(’. C’ivil, Administrator, Federal Aviation
.Acllllillistratioll.

172. EFFECTIVE DATE. Terminal instnunent
proced(u-es and revisions thereto shall be
processed ill sufficient time to permit pllblicatioll
at)d distril)iltio]~ in advance of the effective date.
Effective dates should normally coincide with
schecl~decl airspace changes except when safet~’ or
(q)erational effectiveness is jeopardized. In cas”e of
emergency, or when operational effectivel]t’~~
dictates, approved procedures may be disseminated
I)y NOTAM (see paragraph lt50e). Procedures
dissemi]lated by NOTAN1 m[lst also be processed
promptly in the norms] fashion and p~ll)lished i])
appropriate termimd instnlmel~t proced[wes
charts and in the Fecleral Register ~vhel~ required.

164-169. RESERVED.

Chap 1
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CHAPTER 2.GENERAL CRITERIA

200. SCOPE. This chapter contains only that
infomlation common to all types of terminal
instrument procedures. Criteria which do not have
general application are located in the individual
chapters concerned with the specific types of
facilities.

201.-209. RESERVED.

Section 1. Common Information

210. UNITS OF MEASUREMENT. Units of
measurement shall be expressed as set forth below:

(I. Bc(lrings, Gmrscs, and Radiuls. Bearings
and courses shall be expressed in degrees magnetic.
Radials shaU also be expressed in degrees magnetic,
and shall further be identified as radials by prefixing
the letter “R” to the magnetic bearing FROM the
facility. For example, R-027 or R-O1O.

b. Altitudes. The unitof measurement for
altitude in this puMication is feet. Published heights
below the transition level (18,000 feet) shall be
expressed in feet above MSL; e.g. 17,900 feet.
Published heights at and above the transition level
(18,000 feet) shall be expressed as Flight Levels;

e.g., FL 180, FL 190, etc.-reference FAR 91.81, Air
Traffic Control Handbook 7110.6S Par. 85,

c, Distances. All distances shall be expressed
~ in nautical miles (6076.1 feet per NM) and”tenths ~

thereof, except when applied to risibilities, which
shall be expressed in statute miles and the
appropriate fractions thereof, Expression of
visibility values in nautical miles is permitted in
overseas areas where it coincides with the host
nation practice. Runway visual range (RVR) shall be
expressed in feet.

(l. Spwds. Aircraft speeds shall be expressed in
knots.

the authority for correctness of distance and bearing
information, except that within the United States,
its territories, and possessions, the National Oceanic
and Atmospheric Administration is the authority for
measurements between all civil navigation aids and
between those facilities incorporated as part of the
National Airspace System.

211. POSITIVE COURSE GUIDANCE. Positive
course guidance (PCG) shall be provided for feeder
routes, initial (except as provided for in paragraph
233b), intermediate, and final approach segments.
The segments of a procedure wherein PCG is
provided should be within the service volume of the
facility(ies) used, except where Expanded Sewice
Volume (ESV) has been authorized. PCG may be
provided by one or more of the navigation systems
for which criteria has been published herein.

x 212. APPROACH CATEGORIES. Aircraft
performance differences have an effect on the
airspace and visibility needed to perform certain
maneuvers. Because of these differences, aircraft
manufacturer/operational directives assign an
alphabetical category to each aircraft so that the
appropriate obstacle clearance areas and landing
and departure minimums can be established in
accordance with the criteria in this manual. The
categories (CAT) used and referenced throughout
this manual are: CAT A, B, C, D, and/or E.
Aircraft categories are defined in Federal Aviation
Regulations (FAR) Part 97. *

c. DC(CIYJIinni ion of Correctness of Distmm

and l?mring lt~fonnation. The approving agency is

Chap 2
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213. APPROACH CATEGORY APPLICATION.
The approach category operating characteristics
shall be used to determine turning radii minimums,
and obstacle clearance areas for circling and missed
approach.

214. PROCEDURE CONSTRUCTION. An

inst n~ment approach procedure may have four

separate segments, They are the initial, the

intermediate, the final, and the missed approach

segments. In addition, an area for circling the

airport under visual conditions shall be considered.

The approach segments begin and end at
designated fixes; however, under some
circwnstances certain segments may begin at
specified points where no fixes are available. The
fixes are named to coincide with the associated
segment. For example, the intermediate segment
begins at the intermediate fix and ends at the final
approach fix. The order in which this chapter
discusses the segments is the same order in which
the pilot would fly them in a completed procedure;

s that is from an initial, through an intermediate, to a s
final approach. In constructing the procedure, the
final approach course should be identified first
because it is the least flexible and most critical of all
the segments. When the final approach has been
determined, the other segments should be blended
with it to produce an orderly maneuvering pattern
which is responsive to the local traffic flow.
Consideration shall also be given to any
accompanying controlled airspace requirements in
order to conserve airspace to the extent it is feasible.
See Figure 1.

215. CONTROLLING OBSTACLE(S). The

controlling obstacle in the primary area of the final
approach segment shall be identified in procedures
submitted for publication.

216.-219. RESERVED.

Section 2. En route Operations

220. FEEDER ROUTES. When the initial
approach fix is part of the en route structure there
may be no need to designate additonal routes for
aircraft to proceed to the initial approach fix (IAF).
In some cases, however, it is necessary to designate
feeder routes from the en route structure to the
initial approach fix. Only those feeder routes which
provide an operational advantage shall be
established and published. These should coincide

Page 8
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with the local air traffic flow. The length of the
feeder route shall not exceed the operational service
volume of the facilities which provide navigational
guidance unless additional frequency protection is
provided. En route airway obstacle clearance
criteria shall apply to feeder routes. The minimum
altitude established on feeder routes shall not be less
than the altitude established at the IAF.

221. MINIMUM SAFE ALTITUDES. A minimum
safe altitude is the minimum altitude which
provides at least 1,O(Xlfeet of obstacle clearance for
emergency use within a specified distance from the
navigation facility upon which a procedure is
predicated. These altitudes will be rounded to the
next higher 100-foot increment. Such altitudes will
be identified as minimum sector altitudes or
emergency safe altitudes and shall be established as
fouows:

a. Mininlunt ,Scc(orAltittulcs. Minimum sector
altitudes shall be established for all procedures
within a 25-mile radius of the navigational facility.
When the distance from the primary facility to the
airport exceeds 25 miles the radius shall be
expanded to include the airport landing surfaces up
to a maximum distance of 30 miles. When the
procedure does not use an omnidirectional facility
(LOC BC with a fix for the FAF), the primary
omnidirectional facility in the area will be used. A
common safe altitude may be established for the
entire area around the facility or sector altitudes
may be established to offer relief from obstacles,
Sectors shall not be less than 90°in spread. Sector
altitudes may be raised and combined with adjacent
higher sectors when a height difference does not
exceed 300 feet. The sector altitude established shall
also provide 1,000 feet of obstacle clearance in the
adjacent sector or periphery area within four miles
of the sector division or the periphery boundary
line. See Figure 2,

h, Enmrgmuxj ,Safe Altitde.s. Emergency safe
altitudes shall be established with a 100-mile radius
of the navigation facility at the option of the
approving authority. They are normally used only in
military procedures. Where a requirement exists for
these altitudes, they shall be established with a
common altitude for the entire area. Where these

Chap 2
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Figure 2. MINIMUM SECTOR ALTITUDES. Par 221.

altitudes arc established in designated mountainous
areas, they shall provide 2000 feet of obstacle clear-
ance. These altitudes shall be identified on published
procedures as “emergency safe altitudes”.

222.-229. RESERVED.

Seetion 3. Initial Approach

230. INITIAL APPROACH SEGMENT. The in-
strument approach commences at the Initial Ap-
proach Fix (IAF). In the initial approach the air-
craft has departed the enroute phase of flight, and is
maneuvering to enter an intermediate segment.
When the intermediate fix is part of the enroute
structure, it may not be necessary to designate an
initial approach segment. In this case the approach
commences at the intermediate fix and intermediate
segment criteria apply. An initial approach may be

Page10

made along an arc, radial, course, heading, radar
vector, or a combination thereof. Procedure turns,
holding pattern descents, and high altitude penetra-
tions are initial segments. Positive course guidance is
required except when dead reckoning courses can be
established over limited distances. Although more
than one initial approach may be established for a
procedure, the number should be limited to that
which is justified by traffic flow or other operational
requirements. Where holding is required prior to
entering the initial approach segment, the holding
fix and initial approach fix should coincide. When
this is not possible the initial approach fix shall be
located within the holding pattern on the inbound
holding course.

231. ALTITUDE SELECTION. Minimum alti-
tudes in the initial approach segment shall be estab-
lished in l(K)-foot increments; i.e., 1549 feet maybe
shown as 1500 feet and 1550 feet shall be shown as
1600. The altitude selected shall not be below the
procedure turn altitude where a procedure turn is
required. In addition, altitudes specified in the initial
approach segment must not be lower than any
altitude specified for any portion of the intermediate
or final approach segment.

232. INITIAL APPROACH SEGMENTS
BASED ON STRAIGHT COURSES AND ARCS
WITH POSITIVE COURSE GUIDANCE.

a. Al@nment.

(1) Courses. The angle of intersection
between the initial approach course and the interme-
diate course shall not exceed 120 degrees. When the
angle exceeds 90 degrees, a radial or bearing which
provides at least 2 miles of lead shall be identified to
assist in leading the turn onto the intermediate
course. See Figure 3.
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Figure 3. INITIAL APPROACH INTERCEPTION ANGLE
GREATER THAN 90 DECREES. Paz 232A.(1)
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(2) AIIS. An arc may provide
course guidance for all or a portion of an initial
approach. The minimum arc radius shall be 7
miles, except for high altitude jet penetration

* procedur~, in which theminimum radius should
be at least 15 miles. When an arc of less than 15
miles is used in high altitude procedures, the
descent gradient along the arc shall not exceed the
values in table 1. An arc may join a course at or *
before the intermediate fix. When joining a course
at or before the intermediate fix, the angle of
intersection of the arc and the course shall not
exceed 120°. When the angle exceeds 90°, a radial
which provides at least 2 miles of lead shall be
identified to assist in leading the turn onto the
intermediate course. DME arc courses shall be
Predicated on DME collocated with a facility
providing omnidirectional course information.

Table 1. DESCENT GRADIENT ON AN ARC.

MILES MAX FT. PER NM

15 1,000

14 720

13 640

12 560

11 480

10 400

9 320

8 240

7 160

b. Area. The initial approach segment has no
standard Ienfith. The Ienjzth shall be sufficient to
permit the ‘altitude ch;nge required by the
procedure and shall not exceed 50 miles unless an
operational requirement exists. The total width of
the initial approach segment shall be 6 miles on
each side of the initial approach course. This
width is divided into a primary area, which extends
laterally 4 miles on each side of the course, and a
secondary area, which extends laterally 2 miles on
each side of the primary area. See figure 100
When any portion of the initial approach is more
than 50 miles from the navigation facility, the
criteria for en route airways shall apply to that
portion.

8260.3B CHG 13

C 0b6tacle Cl~ The obstacle clearance
in the initial approach primary area shall be a
minimum of 1,000 feet. In the secondary area 500
feet of obstacle clearance shall be provided at the
inner edge, tapering uniformly to zero feet at the
outer edge. The minimum obstacle clearance
required at any given point in the secondary area
is shown in Appendix 2, figure 123. Allowance for
precipitous terrain should be made as specified in
paragraph 323a. The altitudes selected by
application of the obstacle clearance specified in
this paragraph may be rounded to the nearest 100
feet. See paragraph 231.

d. Desmmt Gradiest The OPTIMUM descent
gradient in the initial approach is 250 feet per mile.
Where a higher descent gradient is necessary, the
MAXIMUM permissible gradient is 500 feet per
mile. The OPTIMUM descent gradient for high
altitude penetrations is 800 feet per mile. Where a
higher descent gradient is necessary, the
MAXIMUM permissible gradient is 1,000 feet per
mile.

233. INITIAL APPROACH SEGMENT BASED
ON DEAD RECKONING (DR). See ILS Chapter
for special limitations.

a. Alignment. Each DR course shall intercept
the extended intermediate course. For LOW
altitude procedures, the intercept point shall be at
least 1 mile from the intermediate fix (IF) for each
2 miles of DR flown. For HIGH altitude
procedures, the intercept point may be 1 mile for
each 3 miles of DR flown. The intercept angle
shall:

(1) Not exceed 90°.

(2) Not be less than 45° except when DME
is used OR the DR distance is 3 miles or less.

b. Area. The MAXIMUM length of the DR
portion of the initial segment is 10 miles (except
paragraph 232b applies for HIGH altitude
procedures where DME is available throughout the
DR segment). Where the DR course begins, the
width is 6 miles on each side of the course,
expanding by 15° outward until joining the points
shown in figures 4A, 4B, 4C, 4D, and 4E.

Chap 2
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c Ob6tadeck?amna% The obstacle clearance
in the DR initial approach segment shall be a
minimum of 1,000 feet. There is no secondary
area. Allowance for precipitous terrain should be
considered as specified in paragraph 323a. The
altitudes selected by application of the obstacle
clearance specified in this paragraph may be
rounded to the nearest 100 feet. See paragraph
231.

d. Descent GradienL The OPTIMUM descent
gradient in the initial approach is 250 feet per mile.
Where a higher descent gradient is necessary, the
MAXIMUM permissible gradient is 500 feet per
mile. The OPTIMUM descent gradient for high
altitude penetrations is 800 feet per mile. Where a
higher descent gradient is necessary, the
MAXIMUM permissible gradient is 1,000 feet per
mile.

5/21/92
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When this construcUon is
encountered, DR initial ROC
applies within the dashed
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area, a8 well.
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perpendicular to
DR course at IF

9-4If this segment passes
outside the intermediate
segment, DME is required.

Figure 4A. MOST COMMON DR SEGMENT.
Paragraph 233b.

Figure 4B. DR SEGMENT WITH BOUNDARY
INSIDE THE INTERMEDIATE SEGMENT.

Paragraph 233b.

IAF

Figure 4C. DR SEGMENT WITH BOUNDARY
INTERCEPTING THE INTERMEDIATE

SEGMENT. Paragraph 233b.
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Fiiure 4D. DR INITIAL SEGMENT
BOUNDARY INSIDE THE STRAIGHT

SEGMENT. Paragraph 233b.

WITH
INITIAL
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[F

If this segment
passes outside the

intermediate segment,
DME is required.

H Perpendicular to DR course
at IF. Do not tie back to

H the final segment.

Figure 4E. DR INITIAL SEGMENT WITH
BOUNDARY OUTSIDE THE INTERMEDIATE

SEGMENT. Paragraph 233b.
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234. INITIAL APPROACH SEGMENT BASED

ON A PROCEDURE TURN, A procedure turn
shall be specified when it is neassary to reverw
direction to establish the aircraft on an intermediate
or final approach course, except as specified in
paragraph 234, A procedure turn begins by
overhearing a facjlity or fix which meets the criteria

for a holding fix (see para~ph %7b), or for a final
approach fjx (see para~ph 287c). me procedure
shall specify the procedure turn fix, the outbound
and inbound course, the distance within which the
procedure turn 5M be completed, and the
direction of the procedure turn. When a teardrop
turn is used, the angle of divergence between the
outbound course and the reciprocalof the inbound
course shallbe MINIMUM of 15” or a MAXIMUM
of 30° (see paragraph 235a for hi@ altitude
teardrop penetrations). In all procedure turns, the

degree of turn and the point at which the turn is

begun are left to the dkretion of the pilot.
However, the maneuver shall be completed within

the procedure turn area, and not Mow the altitude
specified for its completion. When no fix marksthe
beginning of the intermediate or final appach
segment associated with the procedure turn, these
segments are deemed to commence on the inbound
procedure turn muse at the maximum distance
spwified in the procedure.

a. Alignment. When the inbound course of the
procedure turn becomes the intermediate course it
must meet the intermediatecouse ali~ment criteria
(see ~agmph 242+ When the inbound course
becomes the final approach course it must meet the
final appoach course alignment criteria (see

~ragra@ 250). The wider side of the promdure
turn area shall be oriented in the same direction as
that prescribed for the procedureturn,

h Arrw, The -U t~ ~ ~
depicted in Figure 5. The normal procedure turn
distance is 10 miles. This distance maybe decreasd
to 5 miks where ody A- ~te~ “A”
aircraft are to be operated and may be increased to
as much as 15 miles or as specified in ~a~~

234d. When a procedure turn is authorized for use
by Approach Category ‘“~’ ti~t a lSmile
procedure turn distance shall be used. ‘I’be
procedure turn segment is divided into zones and
areas. They are the Entry Zone, the Maneuvering
Zone, the Primary Area, and the SecOn&y Area.
See Figure 5. As shown, the entry zone is the zone
in which entry is made into the maneuvering zone.
Its inner boundary extends perpendicular to the

inbound course at the procedure turn fix. The
remainder of the procedure tum sqpnent is the
maneuveringzone.

dllV EOW I CROW IIATCIICDI

O?TIONAL FROCXI%JRC TURN ARCA W 1S MU ?MXXNRC

PDR CATXOORY AAIRCR~ nlnNARCASMALL DC USSD

i

PORCA-Y C AIRCM~

mmi sow

Fi@lC S. PROCEDURE TURN AREAS. Pu 234.b.

r. Ohstt/ck Chwnr.mce.A minimum of l,WO
feet of clearance shall be provided in the primary
area. In the secondary area, 500 feet of obstacle
clearance shall be provided at the inner edge,
tapering uniformly to zero feet at the outer edge,
The minimum obstack clearance required at any
given point in the secondary area is shown in the
~@ ~ A- % Figure 123. ARowance for
~@tW terrainshouldbe consideredas specified
in paragraph 323a. ‘l%e fxlmary and secondary
areas determine obstacle ckance in both the entry
and maneuvering zones. The use of entry and
maneuvering zones provkles further relief from
obtacles. The entry zone is established to control
the obstack clearance UNTIL procedng outbound
from the pcedure turn fix. The maneuveringzone
is established to control obstacle cbarance AFI’ER

-ing out~d f~ tie px=lure turn fix.
See Figure 6. ‘l%ealtitudes selected by application
of the obstacle clearance specified in this parapaph
may be rounded to the nearest 100 feet (see

I-tPti ~V+

Chap 2
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d Descent Gradient. The OPTIMUM descent (2) Iftheholding pattemis established over
gradient in the initial approach is 250 feet per mile. the intermediate fix, theminimum holding altitude —
Where a higher descent gradient is necessary, the shall permit descent to the final approach fix
MAXIMUM permissible gradient is 500 feet per mile. altitudewithin the descent gradient tolerances
The procedure turn completion altitude should be as
close as possible to the final approach fix altitude.
The difference between the procedure turn completion
altitude and the altitude over the final approach fix

shall not be greater than those shown in table 1A. If
greater differences are required for a 5 or 10-mile
procedure turn, the procedure turn distance limits and
maneuvering zone shall be increased at the rate of 1
mile for each 200 feet of required altitude. No
extension of the procedure turn is permitted without
a final approach fix.

ENTRY ZONE

OBSTACLE IN
ENTMY ZONE

-+
.

.*””

prescribed for the intermediate segment. See
paragraph 243d.

Table 1A. PROCEDURE TURN COMPLETION ALTITUDE
DIFFERENCE

TYPE OF PROCEDURE
TURN I ALTITUDE DIFFERENCE

1

I

15 Mik PT from FAF Within 3000 Ft of Ah, over FAF
10 Mik PT from FAF I Within 2000 Ft of Alt. over FAF

S Mik PT from FAF Within 1000 F! of Alt. over FAF
1S Mik PT, no FAF Not Authorized.
10 Mlk PT, noFA~ Within 1500 Ft of MDA on l-’hl
5 Mik PT, no FAF ~Within 1000 Ft O( MDA on Find

235. INITIAL APPROACH BASED ON HIGH
ALTITUDE TEARDROP PENETRATION. A

teardrop penetration consists of departure from an
initial approach fix on an outbound course, followed
by a turn toward and intercepting the inbound course
at or prior to the intermediate fix or point. Its
purpose is to permit an aircraft to reverse direction

I and lose considerable altitude within reasonably
=\
Z’%&T ;“..

limited airspace. Where no fix is available to mark
the beginning of the intermediate segment, it shall be

assumed to commence at a point 10 miles prior to the

‘-X== ;f the ,na, approachsegment, the Crite;aoin

final approach fix. When the facility is located on the
airport, and no fix 1s available to mark the beglmmg

I@ure 6. PROCEDURE TURN INITIAL - paragraph 423 apply.

APPROACH AREA. Par 234c.
a. Alignmen[, The outbound penetration course

e. Elimination of Procedure Turn. A procedure shall be between 18 and 20 degrees to the left or right
turn is NOT requkd when an approach can be made of the reciprocal of the inbound course, The actual

direct from a specified intermediate fix to the final angular divergence between the courses will vary
approach fix. A procedure turn NEED NOT be inversely with the distance from the facility at which
established when an approach can be made from a the turn is made. See table 2.
properly aligned holding pattern. See paragraph 291.

In this case, the holding pattern shall be established b. Area.
over a final or intermediate approach fix and the

following conditions apply: (1) Size. The size of the penetration turn

area must be sufficient to accommodate both the turn
(1) If the holding pattern is established over and the altitude loss required by the procedure. The

the final approach fix, the minimum holding altitude penetration turn distance shall not be less than 20
shall be not more than 300 feet above the altitude miles from the facility. The penetration turn distance
specified for crossing the final approach fix inbound. depends on the altitude to be lost in the

Page 14 Chap 2
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Table 2. PENETRA’IW)N TURN DISTANCE/
DIVERGENCEa

ALT TO BE
LOST PRIOR

TO COM.
MENCING

TURN

DISTANCE COURSE
TURN DIVER-
COM. GENCE

MENCES (DE-
(NM) GREES)

SPECIFIED
PENETRATION

TURN DIS-
TANCE

(NM)

12,0001n
Il,ooon
I 0.000 rt
9,000 Ft
8,000 Ft
7,000 Ft
6,000 Ft
S,ooo 1’1
S,ooo rt

24
23
22
21
20
19
18
17
16

la

H
21
22
23
24
25
26

28
27
26
25
24
23
22
21
20

prowxlure and the point at which the descxmt is
started. See Table 2. The aircraft should lose holf
the total altitude or ,S000feet, whichever is greater,
outl)ound prior to starting the turn. The penetration
turn area has a width of 6 miles on both sides of the
flight track up to the intermediate fix or point, and
shall enmmpass all the areas within the turn. See
Figure 8.

(2) Penetration Turn Table. Table 2
should be used to compute the desired course
tlivergenc~ and penetration turn distan- which
apply when a specific altitude 10ss outbound is
required. It is assumed that the descxmt begins
immediately upon station passage. When the
procwdure requires a delay before descent of more
than 5 miles, the distance h excess of 5 miles should
be added to the distance the turn commences. The
course divergence and penetration turn distance
should then be adjusted to correspond to the
adjusted turn distanct. Extrapolations may be made
from the table.

(3) Primary and Secondary Areas. All of
the penetration turn, is primary area except the
outer 2 miles of the 6-mile obstacle clearance area
on the outer side of the penetration track. See
Figure 8. The outer 2 miles is secondary area. The
outer 2 miles on both sides of the inbound
penetration cmurse should be treated as secondary
area.

c. ( )h.$lfdf! Chrrf rice. Obstacle cleurance in
the initial approach primary area shall be a
MINIMUM of 1,000 feet. Obstacle clearance at the

8200.3B CHC 8
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Figure 8. TYPICAL PENETRATION TURN INITIAL
APPROAC}I AREA. Par 235.

inner edge of the secondary area shall be 500 feet,
tapering to zero feet at the outer edge. The
minimum obstacle clearance at any given point in
the secondary area is found by using the graph in
Appendix 2, Figure 123, Where no intermediate fix
is available, a 10 NM intermediate segment is
assumed and normal obstacle clearance is applied to
the controlling obstacle, The cxmtrolling obstacle, as
well as the minimum altitude selected for the
intermediate segment, may depend on the
availability of an intermediate fix. See Figure 9.
Allowance for precipitous temain should be
considered in the penetration turn area as specified
h paragraph 323a. The altitudes selected by
appkation of the obstacle clearan~ specified in
this paragraph may be rounded to the nearest 100
feet. See paragraph 231.

d. Descent Cradicnt. The procedure should be
based on an OPTIMUM descent gradient of 8(XI
feet per mile. Where a higher descent gradient is
necessary, the MAXIMUM permissible gradient is
1,000 feet per mile.

e. Pcnctrution Tum Altitude. When an
intermediate fix is NOT provided, the penetration
turn completion altitude shall not be more than
4,000 feet above the final approach fjx altitude.

* 236. INITIAL APPROACH COURSE REVER-
SAL USING NONCOLLOCATED FACILJllES
AND A TURN OF 120 DECREES OR GREATER
TO INTERCEPT THE INBOUND COURSE. See
Figure 8A. ●

( flmp 2
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Figure 8A. E.X.WPLES OF INITIAL APPROACH COURSE REVERSAL. Par Z’Xi.

a. Common Critetia. is 10,000 feet MSL or below, or 4 NM for
procedures where the altitude at the TP fix is above

(1) A turn point (TP) fix shall be 10,000 feet .MSL.
established as shown in the figures. The fix error
shall meet section 8 criteria, and shall not exceed (3) Descent Gradient. Paragraph 232d
-&ZNM. applies.

(2) A flightpath radius of 2.8 NM shall be
used for procedures where the altitude at the TP fix

(4) Obstacle Clearance. Paragraph

‘23.%applies.

Chap 2

Page 16 Par 236



3/24/86 8~.3B CHC 8

●

(5) Initial Distance. When the course
reversal turn intercepts the extended intermediate
course. and when the course reversal turn intercepts
a straight segment prior to intercepting the
extended intermediate course, the minimum
distance between the rollout point and the FAF is
10 NM.

* (4) select the desired point of
intersection. From the outbound facility draw a line
through the pint of intersection.

(5) At the outbound facility measure the
required number of degrees course divergence (may
be either side of the line throu$ the point of
intersect ion) and draw the outbound course out the
required distance. Connect the outbound cour$e
and the line throu@ the point of intersection with
the appropriate arc.

(6) ROC Reduction. No reduction of
secondary IIOC is authorized in the course reversal
area unless the TP fix is DME.

h. Figure 8A (A wtd B). The rollout point
shall he at or prior to the intermediate fix/point.

(6) Determine the desired rolbut point
on the line through the point of intersection.(1) Select the &sired rollout point on

the inbound course. .

(2) Place the appropriate flightpath arc
tangent to the rollout point.

(a) Place the appropriate flight
path arc tangent to the rollout point.

(3) From the outbound facility, place the
o~ltlmund course tangent to the flightpath arc. The
poil)t of tangency shall be the TP fix.

(b) From the outbound facility
draw the outbound course tangent to the flight path
ilr~. TIM point of tangency is the TP fix.

237.-239. RESERVED.

(1) The point of intersection shall beat
or prior to the intermediate fix/point (paragraph
242 applies). Tl]e angle shall be 90° or less. SCction 4. Intermediate Approaches

240. INTERMEDIATE APPROACH SECMENT.
This is the segment which Mends the initial

approach segment into the final approach segment.
It is the segment in which aircraft configuration,
speed, and positioning adjustments are made for
entry into the final approach segment. The
intermediate segment begins at the intermediate fix
(IF), or point, and ends at the final approach fix
(FAF). There are two types of intermediate
segments; the “radial” or “~urse” intermediate

segment and the “arc” intermediate segment. In
either case, positive course gt~id~ce shall be
provided. See Figure 10 for typical approach
segments.

- (2) The distance between the rollout
point and the point of intersection shall be no less
tlmn the (listill)~~ shown in Talk 2A.

(3) Paragraph 235 and Table 2 should be
used for high altitude procedures up to the point of
intersection of the two inbound courses,

TABLE 2A MINIMUM DISTANCE
FROM ROLLO~ POINT

TO POINT OF
INTERSEXX1ONAN(;IE ““a”

0“ .15”
16”-30”,
31”-45”
41” -w”
61”-7.5”
76” -w”

1 NM
2 NM
3 NM
4 NM
5 NM
6 NM

241. ALTITUDE SELECTION. The MINIMUM
altitude in the intermediate segment shall be
established in 100-foot increments; i.e., 749 feet

* may be shown as 700 feet and 750 feet shall be
shown as 800. In addition, the altitude selected for
arrival over the FAF shall be low enough to permit
descent from the FAF to the airport for a straight-in
landing whenever possible.
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Fipm 10. TYPICAL APPROACH SEGMENTS.

P8K230., 232.& and 240

242. INTERMEDIATE APPROACH SEG-
MENT BASED ON STRAIGHT COURSES.

a. Alignment. The course to be flown In [he
intermediate segment shall be the same as the final
approach course, except when the final approach fix
is the navigation facility and it ISnot practical for the
courses to be identical. In such cases, the intermedi-
ate course shall not differ from the final approach
course by more than 30 degrees.

b. Area.

(1) Length. The intermediate segment
shall not be less than 5 miles (except as provided for
in Chapters 9 & 10) nor more than 15 miles in
length, measured along the course to be flown. The
OPTIMUM length is 10 miles. A distance greater
than 10 miles should not be used unless an opera-
tional requirement justifies a greater distance. When
the angle at which the initial approach course joins
the intermediate course exceeds 90 degrees (See
Figure 3.) the MINIMUM length of the intermedi-
ate course is as shown in Table 3.

(2) width. The width of the
intermediate segment is the same as the width
of the segment it joins. When the intermediate
segment is aligned with initial or final approach
segments, the width of the intermediate
segment is determined by joining the outer
edges of the initial segment with the outer
edges of the final segment. when the
intermediate segment is not aligned with the
initial or final approach segments, the resulting
gap on the outside of the turn is a part of the
preceding segment and is closed by the
appropriate arc. See Figure 10. For obstacle
clearance purposes, the intermediate segment
is divided into a primary and a secondary area.
The width of the secondary area at any given
point may be determined by using the graph
shown in Appendix 2, Figure 122.

Tab& 3. MINIMUM INTERMEDIATE COURSE LENGTH.
h 242 b.(1)

ANGLE (DEGREES) I MINIMUM LENGTH (MILES)

91- 96 6
97-102 7

103-108 8
109-114 9
115-120 10

chap 2
Par 241

-—
lhgc 17



82a0.3B CHG 8 3/24/86

c.. Obs(ac/e Clearunce. A MINIMUM of 500
feet of obstacle clearance shall be provided in the
primary area of the Intermediate approach segment.
In the secondary area, 500 feet of obstacle clearance
shall be provided at the Inner edge, tapering to zero
feet at the outer edge. The minimum obstacle clear-
ance required at any given pmnt in the secondary
area may be determined by using the graph in
Appendix 2, Figure 123. Allowance for precipitous
terrain should be considered as specified in Para-
graph 323a. The altitudes selected by application of
the obstacle clearance specified in this paragraph
may be rounded to the nearest 100 feet. See Para-
graph 241.

d. Descent Gradients. Because the

intermediate segment is used to prepare the aircraft
speed and configuration for entry into the final
approach segment, the gradient should be as flat as
possible. The OPTIMUM descent gradient in this
area should not exceed 150 feet per mile. Where a
higher descent gradient is necesswy, the
MAXIMUM permissible gradient is 3(M)feet per
mile except for a localizer approach published in
conjunction with an ILS procedure. In this case, a
higher descent gradient equal to the commissioned
glide slope angle (provided it does not exceed 3°) is
permissible. Higher gradients resulting from
arithmetic rounding are also permissible.

NOTE: When thedescent gradient exceeds 3(MIfeet
per milk, the procedure specialist should assure a
segment is pwided @or to the intermediate
segment to prepare the aircrajl speed and
configuration for enty into the final segment. I%is
.wgnwnt should he a minimum length of 5 miles and
its descent gradient should not exceed .3(KJfeet per
mile.

243. INTERMEDIATE APPROACH SEGMENT
BASED ON AN ARC. Arcs with a radius of less
than 7 miles or more than 30 miles from the
navigation facility shall NOT be used. DME arc
cmrses shall be predicated on DME collocated with
ii facility providing omnidirectional course
reformation.

u. .llignment. The same arc shall be used for
the intermediate and the final approach segments.
No turns shall be required over the final approach
fix.

h. Areu.

(1) Length. The intermediate segment
shall NOT be less than .5 miles nor more than 15
miles in length. measured along the arc. The
OPI’’IMLW length is 10 miles. A distance greater
than 10 miles should not be used unless an
operational requirement justifies the greater
distance.

(2) Width. The total width of ~ UC
intermediate segment is 6 miles on each side of the
arc. For obstacle clearance purposes, this width is
divided into a primary and a secondary area. The
primary area extends 4 miles laterally on each side
of the arc segment. The secondary areas extend 2
miles laterally on each side of the primary area. See
Figure 10.

c. Obstacle Ckurance. A MINIMUM of 500
feet of obstacle clearance shall be provided in the
primary area. In the secondary area, 500 feet of
obstacle clearance shall be provided at the inner
edge, tapering to zero feet at the outer edge. The
minimum obstacle clearance required at any given
point in the secondary area may be determined by
using the graph in Appendix 2, Figure 123.
Allowance for precipitous terrain should &
considered as specified in paragraph 323a. The
altitudes selected by application of the obstacle
clearance specified in this paragraph may be
rounded to the nearest 100 feet. See paragraph 241.

d. Descent Gradients. Criteria specified in
paragraph 242d shall apply.

*
244. INTERMEDIATE APPROACH SEGMENT
WITHIN A PROCEDURE TURN (PT)o

a. PTOvera FAFW the FAF isa
Facility. See Figure 11.

(1) The MAXIMUM intermediate

length is 15 nautical miles (NM), the OPTIMUM is
10 NM, and the MINIMUM is 5 NM. Its width is
the same as the final segment at the facility and
expand uniformly to 6 NM on each side of the
course at 15 NM from the facility.

(2) The intermediate segment consi-
dered for obstacle clearance shall be the same
length as the PT distance, e.g., if the procedure
requires a PT to be completed within 5 NM, the
intermediate segment shall be only 5 NM long, and
the intermediate approach shall begin on the
intermediate course 5 NM from the FAF. *

.

Page 18
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Figure 11. INTERMEDIATE AREA WITNIN A PRWE-
DURE TURN AREA. FAI: is the i%cility. PU 244.8.

h. PI’ Owr a FAF When the FAF is NOT a
Facility. See Figure 12. The intemwdiate segment
shall be 6 NM wide each side of the intermediate
muse at the PT distance.

@uww\

FAC1l.tlV

\
\

\\
------ --

Figura 12
DURE
M&b.

chap 2

Par !u4
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INTERMEDIATE AREA WITNIN THE PROCE-
TURN AREA FAF k N~ ttu FS4~y. ?a

c. PI’ Over a Facility/Fix HER the FAF.
see Figure 13.

(1) me IT facility/fix to FAF distance
shall not exceed 4 NM.

(2) The MAXIMUM PI’ distanw is 15
NM.

(3) The length of the intermediate
segment is from the start of the PI’ distance to the
FAF and the MINIMUM length shall be 5 NM.

MAXIMUM
OlOTANCCPT 9
TO PAP4 NM

10 NM
* 16 NM *

MAXIMUM
018TANCF?1 4 NM
TO FAP4 NM

(P1 0187)

Figure 13. INTERMEDIATE AREA WITHIN TNE
PROCEDURETURN AREA. fT Over the Fscibty/Flx
After the FAF. ParW’.

(4) Intermediate Segment Area.

(a) PT Over a Facility. 7be
intermediate segment starts 15 NM from the faWty
at a width of 6 NM each side of the inbound course
and connects to the width of the final segment at
the FAF. The area considered for obstacle clearance
is from the start of the IT distance to the FAF.

Pafp 19



fWh3B (XC 8
3/24/86

o @)m Ouera Fk (NOTa
Fdcffi8y)o‘h intermediate segment stats et the PI’
~atawidth of6NM each side of the
inbound course and connecti to the width of the
find -t at the FAF. The wee considered for
dstacle ckmnceisf mmthestaitofti PT
distunce to the FAF.

(5) ~e MAXIMUM descent gradient
k tbe intemmdiate segment is 200 feet/NM. ‘I%e
PI’ dstance may be increased in 1 NM increments
up to 15 NM to meet dewmt limitations.

d. /’l’ OueT u Fwilily/Ffx PR1OR to the ●

FAF. See Figures 14 and 14A.

t
[

P.

A

~ 14. INTERMEDIATE AREA WITHIN THE
PROCEDURE TURN AREA. Fr 0v9r b Facihtymx
Prbrtotb FAF. I%riwd.

(1) The MINIMUM PT distance is s
NM.

(2) TIM length of the illtmnediate
segment is from the start of the PI’ distance to the
FAF and the MAXIMUM length is 15 NM.

(3) Intermedi.uteSegment Area.

(a) n’ Otwf tJ Fut!fluy. ‘b
intermediate segment starts 15 NM froul the facility
at a width of 6 NM each Side of the inboundcourse
LUICIconnects to the width of the final segnient at
the FAF. The areu considered for obstaclecleurtincw
is from the start of the PI’ dktanw to the FAF.

● ●OINT

J===*”’’:-””
I

P ● ●olNr ● T TunN 01s1 a

10 Fw OIST
*

MAXIMUM OIOT
IS MM

([

10 -L
MAXIMUU MAXIMUM
MSCSMT Ocsceml
WAOWM~ :a:owNT
X00”

Figure 14A. INTERMEDIATE ‘AREA WITHIN
PROCEDURE TURN AREA PT Fdity/Fix
Used usa Stepdown Fix. Pur !244cI(4).

(b) FTOuera Fix (NOTa
Facility). ‘Ihe intermediate segment starts at the PI’
distance at a width of 6 NM each side of the
inbound course and connects to the width of the
final segment at the FAF. The area considered for
oktacle cleararm is from the start of the Y!’
distanm to the FAF.

(4) ‘IIM MAXIMUM descent gradient
is 200 feet/NM. If the VI’ facility/fix is a stepdown
fix, the descwit gradient from the stepclowrt fix 10 *

(:hdp2

Par 244

-..
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● the FAF may be increased to a maximum of 300
feet/NM (see Figure 14A). The PT distance maybe
increased in 1 NM increments up to 1.5NM to meet
descent limitations.

e. PT Futility/Fix [ ‘,sedas an lntemediate Fix
(fF). See Figure 14B,

(1) When the PT inbound course is the
same as the intermediate course, either paragraph
244d maybe used, or a straight initial segment may
be used from the start of the PT distance to the PT
fix!

FAF

I I

I’-x=-l
(P1 0181)

Figure 14B. USE OF PT FIX FOR IF. Par 244e.

(2) When the PT inbound course is
NOT the same as the intermediate course, an
intermediate segment within the PT area is NOT
authorized; ONLY a straight initial segment shall be
used from the start of the PT distance to the PT fix.

(3) When a straight initial segment is
used, the MAXIMUM descent gradient within the
PT distance is 300 feet/NM, the PT distance may
be increased in 1 NM increments up to 15 NM to
meet descent limitations.

f. When a PT from a facility is required to
intercept a localizer course, the PT facility is
considered on the localizer course when it is Aocated
within the commissioned localizer course width.

24S+9. RESERVED.

Sectba S. Final Approach

2!50. FINAL APPROACH SEGMENT. This is the
segment m which alignment and descent for landing
are accomplished. The final approach segment con-
sidered for obstacle clearance begins at the final
approach fix or point and ends at the runway or
missed approach point, whichever is encountered
last. A visual portion within the final approach
segment may be included for straight-in nonprcci-
sion approaches. (See Paragraph 251.). Final ap
preach may be made to a runway for a straight-in
landing, or to an airport for a circling approach.
Since the alignment and dimensions of the non- visuaf
portions of the final approach scgmnt vary with the
location and type of navigation facility, applicabk
criteria arc contained in chapters designated for
s~ific navigation facilities.

2S1. VISUAL PORTION OF THE FINAL AP-
PROACH SEGMENT. The visual portion begins
at the visual descent point and ends at the runway
threshold. The visual descent point is a defined point
on the final approach course of a nonprecision
straight -in approach procedure from whic~ normal
descent from the MDA to the runway touchdown
point may be commenced, provided visual reference
is established.

a. visual LXscentPaht (WV’). WkI WI h-

strument approach procedure incorporates a VDP,
the VDP shall be identified by an approved naviga-
tional fix. The fix error shall meet the fm accuracy
requirements specified in Chapter 2 of this hand-
book but in no case shall the fix error exceed
*0.S NM.

(1) Where VASI is installed, the VDP shall
be located at the point where the lowest VASI glide
slope intersects the lowest MDA.

(2) Where VASI is not install~ the VDP
will be located at the point on the fhal approach

* course at the MDA where a descent gradient to the
threshold Of ~ feet per NM commences. It’

-tio~ rqhments dictate a 2’ d-t xi.
ent, 212 FPNM maybe used.

Chap 2

Par 244
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*

b. Alignment. ‘l%e VDP area is centered on the
runway centerline extended. See Figure 14C. ●

.LWYZ. The VDP area is determtied as
follows:

(1) When VASI is installed, the area shall
begin at a point abeam the downwind VASI bar and
splay & 10° either side of the nmvay centerline

(2) When no VASI is ins- the area shall
begin at a point X)0 feet upwind from the runway
threshold and splay * 10° either side of the runway
centerline.

(3) Where the 310° splay does not
encompass the width of the runway at the
threshold, thearea ddlbq@attie WoMd a
width equal to the runway width and splay 10°
from the runway edges.

(4) The area shall terminate at the VDP or
where the obstacle clearance surface elevation is
equal to the MDA minus tbe ROC, whichever
occurs first.

d Surface. ‘l’he surfaceis inclined upward and
extends outward to the point where the VDP area
terminates.

(1) When the VASI is installed, the surface
shall extend from the downwind VASI bar at an
an~e 10 lower than the aiming angle of that bar.
See Figure 14D. *

(2) When no VAN is mti tie fi~
shall extend from the threshold at an angle 1 1/2°
lower than the angle resulting from the descent
gradient from the VDP to the runway threshold. See
Figure 14E. *

*
Figure 14C. VISUAL DESCENT POINT
OBSTACLE CLEARAN CE SURFACE (WITH *
VASI’S). Par ~lc.

e. Obstacle Ckaunce. No obstacle shall ~
penetrate the surface overlying the area msociated
with the VDP.

w a$naula mlnl --MC

%

I I~ ~
# Figure 14D. VISUAL DESCENT POINT OBSTACLE

CLEARANCE SURFACE (WITH VASI’S).Par 251d(l). *

-m9uInE---- ---- ---- ____

Figure 14E. VISUAL DESCENT POINT OBSTACLE
CLEARANCE SURFACE (WITHOUT VASI’S). Par ,
2Sld(2).

Page *2

----- ----- --
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252. DESCENT GRADIENT. The chapters for
specific navigational facilities and rdo fixes used
in the final approach segment contain flexible
&scent criteria. These specify the optimum and
maximum permissible descent gradient per mile.
Where a stepdown fix is used in the final approach
segment the descent gradient is applicable to the
areas between the FAF and the stepdown fix, and
between the stepdown fix and the approach tunway
threshold.

253.-259. RESERVED.

Section 6. Circling Approach

280. CIRCLING APPROACH AREA. This is the
obstacle clearance area which shall be considered
for aircraft maneuvering to land on a runway which
is not aligned with the final approach course of the
approach procedure.

(I. Alignnvnt md Arc(l. The size of the
circling area varies with the approach category of
the aircnaft, as shown in Table 4. To define the
limits of the circling area for the appropriate
category, draw an arc of suitable radius from the
center of the end of each uwhle nmway. Join the
extremities of the adjacent arcs with lines drmvn
tangent to the arcs. The area thus enclosed is the
circling approach area. See Figure 15.

Table 4. CIRCLING APPROACH AREA IUDII.
I

Approach Cstcgory Radius (Miles)

A 1.3
1.s

: 1.7
2.3

: 4.5

FlguIc 1S. CONSTRUCTION OF CIRCLING APPROACH
AREA. Par 260.

h. ohslarh! (lwwrw. A minimum of 3MI feet
of obstacle clearance shrill be provided in the
circling approach area. There is no secondary
obstacle clearance for the circling approach. See
paragraph 322.

2(31. CIRCLING APPROACH AREA NOT
CONSIDERED FOR OBSTACLE CLEARANCE.
It will be permissible to ellminate from
consideration a particular sector where prominent
obstacles exist in the circling approach area,
provided the landing can be made without
maneuvering over this sector and further provided
that a note to this effect is included in the
procedure. Sectors within which circling is not
permitted should be identified with runway
centerlines, and where necessary, certain runway
lights may be required to be operating. For
example, notes might read “Circling not authorized
northwest of airport between Runways 9/27 and
18/38 and night circling below MDA 700 not
authorized unless Runways 9/27 and 18/38 are
both lighted” or “Circling not authorized &t of
Runway 18/38”.

(Xap 2
Par %52

202.-209. RESERVED,

Page 21
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Section 7. Missed Approach.

270. MUSSED APPROACH SEGMENT. (See ILS
and PAR chapters for sped provisions). A missed
qproach procedure shall be established for each
{nstmment qmach promdure. The missed
qqxonch shall be initiated at the decisfon hei@t in
predsion approaches and at a specified point in non
precish approaches. The missed approach
procedure must be simple, specify an altitude, and

whenever practical, a clearance limit, The missed
approach altitude specified in the procedure shall
IWsufficient to pmnit holding or en route flight. All

?a e~ate missed approach pro@ures which are to
he used must be specified in the procedure.

NOTE: ( )nhj ihc primmj ndsscd approach
prffrvhrr hll hc inchdd on the puldished churl,

271. MISSED APPROACH ALIGNMENT.
WI]erever prwt kal, the missed approach cxmrse

should be a cxmtinuation of the final approach
Cxxlrse. Tnrns are permitted, but should be
minimized in the interest of safety and simplicity.
When a turn of no more than 15” is made, the
tnisswl tqq>roach is cxmsidered strnight, and the
straight missed approach area applies. See
paragraph 273.

272. MISSED APPROACH POINT (MAP). The
misseti approach point specified in the procxxlure

may I* the point of intersection of an electronic
glicie path with a decision height, a navigation
facility, a fix, or a specified distance from the final
approach fix. The specified distance may not be
more than the distance from the final approach fix
to the usalde landing surface. The missed approach
point shall NOT be located prior to the visual
descmt point. See paragraph 251. Specified criteria
for the MAP are contained in the appropriate
facility chapters.

273. STRAIGHT MISSED APPROACH AREA.
The straigi~t missed approach area (a maximum of
15” tnrn from the final approach course) starts at
thd missed approach point. The area has a width
&p~ to that of the final approach area at the MAP
and expands uniformly to the width of the initial
apprmd segment at a point 15 miles from the
MAP. A secendary area for the reduction of
obstacle clearance is identified within the missed

~ U.S. GOW?nWWt Prlntlnq Of flew 19 S&.491 .C20/S4712

approach area which has the same width as the final
approach secondary area at the MAP, and which
expands uniformly to a width of 2 miles at a point
1S miles from the MAP. Positive course guidance is
required to reduce obstacle clearance in the
secondary area. See Figure 16.

Figure 16. STRAIGIIT MISSED APPROACH AREA,
i% 273.

274. STRAICHT MISSED APPROACH
olMiTACl .E CLEARANCE. Within the primary
ntisswi approach area, no obstacle shall penetrate

* the missed aproach surface. This surface begins over
the missed approach point at a height determined
hy subtracting the required final approach obstacle
clearance and any minimums adjustments, per
ptrabyaph 287c(3) and 323 from the minimum
deswnt altitude. It ascends uniformly at the rate of s
1 foot vertically for each 40 feet horizontally (40:1).
.See Figure 17. Where the 40:1 surface reaches a
height of 1,(XX) feet Mow the missed approach

dt itude (paragraph 270), further application of the
surface is not required. In the secondary area, no
obstacle may penetrate a 12:1 slope which extends
outward and upward from the 40:1 surface at the
inner boundaries of the secondary area. See Figure
18.

..-

..-

Runw8 y

[’igum 17. STRAIGHT MISSED APPROACH OBSTACLE
CLEARANCE. PU 274.

-...

Page 22
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SECONDARY AREA

WHEN COURSE CUIDANCE IS AVAILABLE

Figure 18. MISSED APPROACH CROSS SECTION. Par. 274.

275. TURNING MISSED APPROACH AREA.
(See ILS and PAR chapters for special provisions).
If a turn of more than 15 degrees from the final
approach course is required, a turning missed ap-
proach area must be constructed. The dimensions
and shape of this area are afkcted by three variables:

Width of final approach area at the MAP. (It is
narrow close to the facility and wider farther away).

All categories of aircraft authorized to use the
procedure.

Number of degrees of turn required by the
procedure.

Secondary areas for the reduction of obstacle clear-
ance are permitted when positive course guidance is
provided. The secondary area begins where a line

perpendicular to the straight flight path, originating
at the point of completion of the turn, intersects the
outer boundaries of the missed approach segment.
The width of the secondary area expands uniformly
from zero to 2 miles at the end of the missed
approach segment. Figures 19,20, 21, 22,23, and 24
show the manner of construction of some typical
turning missed approach areas. The following radii
are used in the construction of these areas:

a. 90 Degree Turn or Less. Narro~’ final ap-

proach area at MAP. See Figure 19. To construct the
area:

A
4 NM

A 4 NM

MA?

Fihwm 19. TIIRNING MI SSI?.D APPROACH ARF.A. 90

Dcgrcc “l’urn or Less. Narrow I;mal Approach Am at

MAP. t% 275a.

(1) Draw an arc with the radius (R, ) from the
MAP. This line is then extended outward to a point 15
miles from the MAP measured along the line. This is
the assumed flight path.

Table 5. TURNING MISSED APPROACH RADII (Miles).

I
Approach Obstack CIcaance Flight Path
Category Radius (R) Radius (R, )

A 2.6 1.30
B 2.8 1.40
c 3.0 1.50
D 3.5 1.75
E 5.0 2,50

Chap 2
Par 275
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(2) Establish points “AZ’* ad “B1” by
measuring 6 miles perpendiculu to the flight path at
the 15 mile point.

(3) Now connect “A2° and “B1” with a
straight line.

(4) Draw an arc with the radius (R) from
point “A’” to ‘bAl”, This is the edge of the obstacle
clcarancc area.

(5) Establish point “B” by measuring

backward on the edge of the final approach
* area a distance of 1 mile or a distance equal to

the fix error PRIOR to the FAF, whichever is
greater. *

(6) Connect points “A,,” alld “A,.., and

~olllts “B” atld “B,” with straight lines.

/3. 900 Turn or Less. Wide final approach
area at MAP. See Figure 20. To construct the
area:

I’igurv 20. I“lIRNIN{; MISSED AWROA(”H ARt’.A. 90
Dcgm Turn or Lcw Wide I’in.d A~~roauh Area@ MAP,
Par 175.b.

( I ) Draw an arc with the appropriate ruhus
(Rl) from the MAP. This iinc is then extended out-

ward to a point 15 miles from the MAP, measured
along the Iinc. This is the awmwl flight path.

(2) Establish points “AX’* and *’B,” by

measuring 6 miles perpendicular to the flight path at
the 15 rnilc point.

(3) Now connect points “Ax” and “B,”
with a straight Iinc.

(4) Draw an arc with the appropriate radius
(R) tiompoint “A’’topoint “AI’’.Thisisthccdgcof
the obstacle clearance ama.

(5) Establish point “B” by measuring
backward on the edge of the final approach

* area a distance of 1 mile or a distance equal to
the fix error PRIOR to the FAF, whichever is ~
greater.

(6) Connect points “A,” and “A.,”, and
points “B” and “B,” with straight lines. -

c. More Than 90° Turn. Narrow final

approach area at LVAP. See Figure 21. To
construct the area:

(1) Draw an arc with the rwlius (R, ) from the
MAP through the required number of dcgrccsand then
continue outward to a point 15 miles from the MAP,

measured along this line, which is the assumed flight

m.

(2) Establish points “AX’* and “Cl” by

measuring 6 miles on each side of the assumed flight
path and perpendicular to it at the 15 mile point.

Page 24
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(3) Now connect points “At” and “C,”
with a straight line.

(4) Draw an arc with the radius (R) from
point “A” to point “A,” (Figtuc 21 uses 135 dc-
~s). This is the OUtCredge Of the ObStdC Ck~

Wea .

(5) Locate point “C*’ atthc inncrcdgcofthc
final approach secondary area opposite the MAP.
(Point “A” and point “C” will be coincident when
the MAP is the facility.

(6) Connect points “Al” and “~” aad
points “C” and ‘*C1” with straight lines.

d. More than W Degree Turn. Wi& jlnal ap-
proach (JHa at MAP. See F@c 22. To construct the
alea:

FiguP 22. TURNING MISSED APPROACH AREA. More
llm 90 Dcgr@ Turin Wide l:ind Approach●t MAP.Par
275.&

(1) Draw the flight path arc with radius (Rl)
tim the MAP, and then continue tb line outward to ●

pint 15 miies from the MAP, measured along tlw
assumed flight path. “

(2) E..tablish points “A,” and ‘*CI” by
mcasttring 6 miles on each side of the flight path and
perpendicular to it at t.hc 15 mik point.

(3) Now connect points “A,” and “Cl”
with ● straight line.

8!260.3BCHG 4

(4) Draw a 90 dcgmc arc with theapprop-
riate radius (R) tkom point ‘*A” to point “AI”. Note
that wtm the width of the final approach area at the

MAP is greater than the appropriate radius (R), b
tum is made in two increments when constructing the
obstacle clearance area.

(5) Draw an arc with the radius (R) from
point “D’* (cd& of final approach SCCOIK@mea
opposite MAP) thenxphednumber of dcgmcs from
point “AZ’* to point “AS”. Compu@ b num~r of
degrees by subtracting 90 from the total tum mag-
nitude.

(6) Connect points “AI’* and “AZ’* with a
straight line.

(7) Locate point “C” at the inncrcdgeof the

final approach secondary area opposite the MAP.

(8) Connect point “A~” with point “A,”,
and connect point “C” with point *‘Cl” using straight
lines.

e. 180 Degree Turn. Narrow jlnal approach

area a MAP. See Flgum 23. To construct the arm

2 NM 4 NM 1 4 NM 2 NM
I I

Fi@rc 23. TURNING MISSED APPROACH AREA. 180
Degree Turn. Narrow Final ApprcuclI Arcrnat MAP. h
275a.

chap 2
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(2) utabtish poin~ “A” ~ “G” bY
measuring 6 mibs on each side of the assuti flim
path, and pcrpcndkulaf to it at the”1S mik point.

(3) NOW tout point “AS” and poim
“Cl*’ with ● straightline.

(4) bcatc point’ ‘C” at the inncredge of the

final appfoach sccondafy area opposim the MAP.
(~bt “A” and point “C” will be coincident when

& MAP is the facility.)

(5) Draw an arc with theradius(R) lkom
point *’A” to point “Al” (lWdC~)” ~i$ ~t~
outer edge of the obstack ckamncc mea.

(6) Connect points “Aa*’ and “As”, ~d
~k~ “c” ~d “cl” by straight lines.. - ]*
‘*A1. A~” p~ ~ arc @lgentidly.)

f. 180”Degree Turn. Wi&jbl approach area

a# MAP. See Figwe 24. To construct tb area:

_-

‘N-M ‘ N-M ‘ N-M m “

(I) Draw the assumed flight path arc with

the radius (Rt) from the MAP the mquircd numbcrof
degmcs to the dcsimd fight path or course.

(2) Establish points “&” and “C,” by
measuring 6 miks on each side of the assumed flight
path ●nd pcrpcndi&dar to it at the 15 mik point.

(3) Connect points “A,” and ‘*CI” with
straight lines.

(4) Draw a 90 degree arc with the appro-

priak? tiUS (R) ~m point “A” to point *’A,”.

Note that when the width of the final approach area at
the MAP is greater than the appropriate radius (R)
the turn is made in two increments when constructing
the obstacle cleamnce area.

(S) Draw an arc with the radius (R) horn
point “D” (edge of final approach area opposite
MAP) the xequired number of degrees from point
“&’’topoint “A3’”. Compute the number of dcgrccs

by subtracting 90 degrees from the total turn mag-
nitude.

(6) Connect points “A,” and “Az” witha
straight line.

(7) Locate point “C” at [k inncrcdge of the

final approach scconduy area opposite the MAP.

(8) Con-t points “A~” and *’A+” and
points ‘*C” and ‘*CI” with straight lines. (The line
*’As- A,” joins the arc tangentially. )

276 TURNING MISSED APPROACH OBSTA-
- ~CE. The methods of determining
the height of the 40:1 missed approach surface over

F@Ire 24, TURNING MISSED APPROACH AREA. 1t50
llJ$#ci ‘Wm. Wdc Fid Approach Arw Lt MAP. Par 275.f.

Chap 2
Par 275

Pagaxl
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obstacles in the turning missed approach area
vary with the amount of turn involved.

a. 90° Turn or Less. See Figure 25. Zone 1
is a 1.6 mile continuation of the final approach
secondary area, and has identical obstacle
clearance re.quirements. Zone 2 is the area in
which the height of the missed approach
surface over an obstacle must be determined.

-- * To do this, first identify line “A-D -B”. Point
“B” is located by measuring backward on the
edge of the final approach area a distance of 1
mile or a distance equal to the fix error prior to
the FAF, whichever is greater. This is to *
safeguard the short-turning aircraft. Thus the
height of the missed approach surface over an
obstacle in Zone 2 is determined by measuring
the straight-line distance from the obstacle to
the nearest point on line “A-D-B” and
computing the height based on the 40:1 ratio.
The height of the missed approach surface over
the MAP is the same as specified in paragraph
274. When an obstacle is in a secondary area,
measure the straight~ine distance from the
nearest point on the line “A- D–B” to the
point on the inner edge of the secondary area
which is nearest the obstacle. Compute the
height of the missed approach surface at this
point, using the 40:1 ratio. Then apply the 12:1
secondary area ratio from the height of the
surface for the remaining distance to the
obstacle.

.

b. More Than 90° Turn. See Figure 26. In
this case a third Zone becomes necessary. Zone
3 is defined by extending a line from point “B”
to the extremity of the missed approach area
perpendicular to the final approach course.

4 NM

481I ,/.—. –.- ,&ll Wll I#Nbi-UN. -

i

/

/

/

1
?WAIAMTANL4

A I
P ;D -- 4 NU

‘ mAP’
-4s,1 . -A

\ $

*EI,
& i

-’@w 4Rr4 1 NM,.

F@rc 25. TURNING MlSSED APPROACH OBSTACLE
CLEARANCE, 90 Degree Turn or Less.

Figure 26. TURNING MISSED APPROACI 10BSTACLE
CLEARANCE. More Than a 90 Degree Turn. Par 276.b.

Zone 3 will encompass all of the missed
approach area not specifically within Zones 1
and 2. All distance measurements in Zone 3 are
made from point “B”. Thus the height of the
missed approach surface over an obstacle in
Zone 3 is determined by measuring the
distance from the obstacle to point “B” and
computing the height based on the 40:1 ratio.
The height of the missed approach surface over
point “B” for Zone 3 computations is the same
as the height of the MDA. For an obstacle in
the secondary area, use the same measuring
mkthod prescribed in paragraph 276a, except
that tie original measuring point shall be point
66-$9

B.
C; ‘Seconday Area. In the secondary area

no obstacles may penetrate a 12:1 slope which
extends qutward and upward from the 40:1
surface h-em the inner to the outer boundary
lines of the secondary area.

277. COMBINATION STRAIGHT AND
TURNING MISSED APPROACH AREA. If a
straight climb to a specific altitude followed by
a turn is necessary to avoid obstacles, a
combination straight and turning missed
approach area must be constructed. The
straight portion of this missed approach area is
Section 1. The portion in which the turn is
made is Section 2.

a. Straight Portion. Section 1 is a portion
of the normal straight missed approach area
and is constructed as specified in paragraph
273. Obstacle clearance is pfivided as specified
in paragraph 274 except that secondary area
reductions do not apply.

Chap 2
Par 276 Page 27
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The length of Section 1 is determined as shown in
Flgurc 27 and relati to the need to climb to a
spcded altitude prior to commencing the turn.
Point A ~marks the end of Section 1. Point B ~is one
mile from the end of Section 1. (See Figure 27).

b. Turning Potion. Section 2 is constructed
as specified in paragraph 27S except that it begins at

EXAMPLE
Given:
1. MDA 360’ MSL
2. Obstacle height: 1098’ MSL
3. Obstacle in section 2 = 3NM from near edge of section

Find:
1. Minimum altitude at which aircraft can start turn.
2. Rquimd length of section 1.

Solntwn:
1. Find height MSL at near edge.

a.A= 18,228’ (3 mi) ~ 40 = 456’.
b. 1098’ MSL – 456’ = 642’ MSL.

the end of Section 1 instead of at the MAP. To
determine the height which must be attained before
commencing the missed approach turn, first identify
the controlling obstacle on the side of Section 1 to
which the turn is to be made. Then measure the
distance from this obstacle to the nearest edge of the
Section 1 area. Using this distance as illustrated in
Figure 27, determine the height of the 40:1 slope at

2.

3.

4.

5.

6.

.—.

Add 250’ obstacle clearance.
a. 250’ + 642’ = 892’ MSL.
Round up to next higher 20’.
a. 892’ = 900’ MSL to start turn.
Find height to climb fmm MDA to 900’ MSL.
a. 900’ - 360’ = 540’ to climb.
Find length of section 1.
a. 540’ X 40 = 21,600’ — kngth of section 1.
Missed approach instructions.
a. “Climb to 900’ before starting right turn to, etc. ”

——— ——.t —t—— -——”
\ I I
\

\
I
I 1’

\ I
I

I
\ I

\
\
\ ‘“/I

X.2 l“

\
\‘t-

/1
/k
/~
/

I

/’/——-

\ n. I

. .

II \
_----—---

II , ii ‘-ud ‘

E

I

7his hecenw the bowby of Section 2 if no
6X•sisf~●t thr d 01 fk-dkw f or if nu mum
gukkux i5 pmvitkd IIIScctum2

-

Figure 27. COMBINATION MISSED APPROACH AREA. Par. 277.
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the edge of Section 1. This height plus 250 feet
(rounded off to the next higher 20-foot increment) is the

~- height at which the turn should be started. Obstacle
clearance requirements in Section 2 are the same as
those specified in paragraph 276 except that Zone 1 is
not considered and Section 2 is expanded to start at
Point B if no fix exists at the end of Section 1 or if no
course guidance is provided in Section 2. See
Figure 27.

278. END OF MISSED APPROACH. Aircrafl shall
be assumed to be in the initial approach or en route
environment upon reaching minimum obstacle clearance
altitude (MOCA) or minimum en route altitude (MEA).
Thereafter, the initial approach or the en route clearance
criteria apply.

279. RESERVED.

Section 8. Terminal Area Fixes

280. GENERAL. Terminal area fixes include, but are
not limited to the Final Approach Fix (FAF), the
Intermediate Fix (IF), the Initial Approach Fix (IAF),
the holding fix, and when possible, a fix to mark the
missed approach point. Each fix is a geographical
position on a defined course. Terminal area fixes
should be based on similar navigation systems. For
example, TACAN, VORTAC, and VOIVDME facilities
provide Radial/DME fixes. NDB facilities provide
bearings. VOR facilities provide VOR radial. The use
of integrated (VHF/NDB) fixes shall be limited to those
intersection fixes where no satisfactory alternative
exists.

281. FIXES FORMED BY INTERSECTION. A
geographical position can be determined by the
intersection of course or radials fkom two stations. One
station provides the course the aircraft if flying and the
other provides a crossing indication which identifies a
point along the course which is being flown. Because
all stations have accuracy limitations, the geographical
point which is identified is not precise, but may be
anywhere within a quadrangle which surrounds the
plotted point of intersection. Figure 28 illustrates the
intersection of an arc and a radial from the same DME
facility and the intersection of two radials or courses
from different navigation facilities. The area
encompassed by the sides of the quadrangle fromed in
these ways is referred to in this publication as the “fix
displacement area. ”

282. DNIE FIXES. A DME fix is formed by a DME
reading on a positive navigational course. The
information should be derived from a single facility with
collocated azimuth and DME antennas. However, when
a unique operaitonal requirement indicates a need for
DME information from other than collocated facilities,
an individual instrument approach procedure which
specifies DME may be approved, provided the angular
divergence between the signal sources at the fix does not
exceed 23°. See Figure 28. For limitation on use of
DME with ILS, see paragraph 912.

283. FIXES FORMED BY RADAR. Where ATC
can provide the service, Airport Surveillance Radar
(ASR) maybe used for any terminal area fix. Precision
Approach Radar (PAR) may be used to form any fix
within the radar coverage of the PAR system. Air
Route Surveillance Radar (ARSR) may be used for
initial approach and intermediate approach fixes. *

284. FIX DISPLACEMENT AREA. The areas
protrayed in Figure 28 extend along the flight course
from point “A” to point “C”. The fix error is a plus-or-
minus value, and is represented by the lengths from “A“
to “B” and “B” to “C”. Each of these lengths is applied
differently. The fix error may cause the fix to be
received early (between ‘B” and “C”). Because the fix
may be received early, protection against obstacles must
be provided from a line perpendicular to the flight
course at point “A”.

285. INTERSECI’ION FIX DISPLACEMENT
FACTORS. The intersection fix displacement area is
determined by the system use accuracy of the navigation
fixing systems. The system use accuracy in VOR and
TACAN type systems is determined by the combination
of ground station error, airborne receiving system error,
and pilotage error. Long experience in en route use of
VOR has shown that a VOR system use accuracy along
radial courses of plus-or-minus 4.5°, 95% of occasions,
is a realistic, conservative figure. Thus, in normal use
of VOR or TACAN intersections, fix displacement
factors may conservatively by assessed as follows:

Chap 2
Par 277
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Figure 28. INTERSECTION FIX DISPLACEMENT. Par 281, 282, 283.

a. Along-Course Accuracy. NOTE: I%e plus-or-minus 4.5degree (95 percent)

(1)
degrees.

(2)

*
(3)

degrees.

Page 30

VOIUTACAN figure is achieved when the ground
VOIUTACAN radials, plus-or-minus 4.5 station course signal error, the pilotage error, and the

VOR airborne equipment error are controlled to certain
normal tolerances. Where it can be shown that any of

Localizer course, plus-or-minus 1 degree. the three error elements is consistently different from
these assumptions (for example, if flight inspection

NDB courses or bearing, plus-or-minus 5 shows a consistently better VOR signal accuracy or
* stability than the one assumed, or if it can be shown that

airborne equipment error is consistently smaller than
assumed), VOR fix displacement factors smaller than
those shown above may be utilized in accordance with
paragraph 141.

Chap 2
Par 285
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L.

(1) VOR/TACAN radials. ~l~-or-minw
* .3.6 . (2) Localizer course, plus-or-minus ().5” *

(3) NDB bearings, plus-or-minus 5°.

NOTE: The plus-or-minus 3.6 degree (95percent)
VORAA CAN figure is achievti when ground sta-
tion coune signal error and the VOR airborne
equipment error are controlled to certain normal
tolerances. Since the crossing counse is not flown,
pdotage error is not a contributing element. Where it
can be shown that either of the error elements is
consistently different, VOR displacement factom
smaller than those shown above may be utilized in
accordance with paragraph 141.

286. OTHER FIX DISPLACEMENT FACTORS.

~1,Radar. Plus-or-minus 500 feet or 3% of the
distance to the antenna, whichever is greater.

b. DA4E. Plus-or-minus l\2 (0.5) miles or 3
percent of the distance to the antenna, whichever is
greater.

c. 7.5mhz iUarker Beacon.

(1) Normal powered fan marker, plus-or-
minus 2 miles.

(2) Bone-shaped fan marker, plus-or-
minus 1mile.

(3) Low powered fan marker, plus-or-
minus 1/2 mile,

(4) “ Z“-marker, plus-or-minus 1/2 mile.

NOTE: Where these 75 IUHZ marker values are

restrictive, the actual coverage of the fin marker (2
milliamp signal level) at the specific location and
altitude may be used instead.

d. Overhearing a Station. The fix error in-
volved in station passage is not considered signifi-
cant in terminal applications. The fix is therefore
considered to be at the plotted position of the navi-
gation facility. The use of TACAN station passage

as a fix is NOT acceptable for holding fixes or high
altitude initial approach fixes.

287. SATISFACTORY FIXES.

a. Intermdate or Initial Approach Fix. To
be satisfactory as an intermediate or initial approach
fix, the fix error must not be larger than 50 percent
of the appropriate intermediate or initial segment
distance which follows the fix. Measurements are
made from the plotted fix position. See Figure 29.

/ k /gq&+
r 1 / FAF

1/ \ A

/ F 9

I /
<,’ 100% of Intermediate Area Length

///
NOTE: 1% error mutt he SO% or less

of area length

Figure 29. INTERMEDIATE OR INITIAL APPROACH FIX

ERRORS. Par 287.

b. Holding Fixes. Any terminal area fix ex-
cept overheading a TACAN may be used for hold-
ing, except that if the fix is an intersection formed by
courses or radials the following conditions shall
exist:

(1) The angle of divergence of the
intersecting courses or radials shall not be less than
45°

(2) If the facility which provides the
crossing courses is NOT an NDB, it maybe as much

as 45 miles from the point of intersection,

(3) If the facility which provides the
crossing course is an NDB, it must be within 30
miles of the intersection point.

(4) If distances stated in 287b(2) or (3)
are exceeded, the minimum angle of divergence of
the intersecting courses must be increased at the
following rate:

(a) If an NDB facility k involved,
10 for each mile over 30 miles,

(b) If an NDB facility is NOT
involved, 1/2 0 for each mile over 45 miles.

For example, if the intersection is formed by radials
from VOR’S 30 and 45 miles away, the minimum
angle is 45°. If one of the facilities is NDB, the
minimum angle is 600. See Figure 30,

Chap 2
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Figure 30. MINIMUM DIVERGENCE ANGLE FOR HOLDING FIXES. Par 287.b.

c. Final Approach Fix (FAF). For a fix to be (2) A buffer of equal length to the excessive
satisfactory for use as a final approach fix, the fix fix error is provided between th~ published missed
error shall not exceed plus-or-minus 1 mile (see approach point and the point where the missed
Figure 31), except that it may be as large as plus-or- approach surface begins (see Figure 32); OR
minus 2 miles when:

FAF rrvw
FWFF.IM I I.”.

.
FINAL APPROAC}i
FIX ERROR ( I Nhi )

kt——————

Ll\E \ “\

\\ MAP

lb\ ~igurc 32. FINAL APPROACH l:lX ERROR BUFFER,
\ PM 287 .c.(2)

FACILITY ●

l;igure 31. MEASUREMENT OF FINAL APPROACH l:lX

ERROR. Par 287.c.
(3) The minimum descent altitude is raised

at a rate of 15 feet per one-tenth mile of excessive fix
error; OR(1) The missed approach point is marked

by overheading an air navigation facility (except 75
mhz markers); OR

(4) A combination of the actions in (2) and
(3) above will adjust the missed approach surface to
compensate for excessive fix error.

Chap 2
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288. USING FIXES FOR DESCENT.

---
a. Distance Available for Descent. When ap-

plying descent gradient criteria applicable to an

‘---

approach segment (initial, intermediate or final
approach areas), the measuring point is the plotted
position of the fix. See Figure 33.

.~

Position

Figure 33. DISTANCE FOR DESCENT GRADIENT
APPLICATION. Par 288a.

b, Obstacle Clearance Afier Passing a Fix.
It is assumed that descent will begin at the
earliest point the fix can be received. Full
obstacle clearance shall be provided from this
point to the plotted point of the next fix.
Therefore, the altitude to which descent is to
be made at the fix must provide the same
clearance over obstacles in the fix displacement
area as it does over those in the approach
segment which is Leing entered. See Figures 34
and ,34A.

8260.3B CHG 7

1-

AREA CONSIDERED FOR
OBSTACLE CLEARANCE

. ~~
\ -

\ ‘. \ –~ ,
1

#

[

I

-

EARLIEST POINT ‘
FIX RECEIVED

I

AND FINAL SEGMENTS.

I’igurc 34. OBSTACLE CLEARANCE AREA BIITWIWN
FIXES. Par 288.b.

*

chap 2
Par 288

F7X(IF)

Figure 34A. CONSTRUCTION OF FIX DISPLACEMENT
AREA FOR OBSTACLE CLEARANCE. PAR 288.b.
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*
c. Stepdown F-. See Figure 35.

(1) DME or Radar Fixes. There is no
n ~aximum number of stepdown fixes in any segment
when DME or radar is used. Multiple fixes shall be
in whole NM increments.

(2) Intemtion Fixes.

(a) Only one stepdown fix is
permitted in the final and intermediate segments.

(b) If an intersection fix forms an
FAF, IF, or IAF:

~ The same crossing facility
shall be used for the stepdown fix(es) within that
segment.

~All fixes from the IF to the

last stepdown fix in final shall be formed using the
same crossing facility.

(c) Table 5A shall be usecl to
determine the number of stepdown fixes permitted
in the initial segment. Multiple fix- shall be in
whole NM increments.

(3) Altitude at the Fix. The minimum
altitude at each stepdown fix shall be specified in
100-foot increments, except the altitude at the lmt
stepdom fix in the final segment may be specified
in a 20-foot increment.

(4) In the Final Segment:

(a) A stepdown fix shall not be
established unless a decrease of at least 60 feet in
MDA or a reduction in visibility minimums is
achieved.

(b) The last stepdown fix error
shall not exceed ~ 2 NM. When the fix error
exceeds & 1 NM, see paragraph 287c. The fix error
for other stepdown fixes in final shall not exceed 1
NM.

(c) Minimums shall be published
both with and without the last stepdown fix, except
for procedures requiring DME or NDB procedures
which use a VOR radial to define the stepdown fix. *

II

FAV ,,

N
STvr.lu?ww

Flx‘— Q -- -\-k-
WDA W!} N \lt,P.lMJW \ VIX

WtT n>cclwl)
nor

T&& U. Ste#own Ftxes in Initial Segment

Length of segment I Number of FUCS

510 NM I
1 stepdown fix

over 10-15 NM 2 stepdown fixes

over 15 NM 3 stepdown fixes

289. OBSTACLES CLOSE TO A FINAL
APPROACH OR STEPDOWN FIX. Existing
obstacles located in the final approach area within 1
mile past the point where a fix can first be received
may be eliminated from consideration by

application of a descent gradient of 1 foot vertically
for every 7 feet horizontally. This 7:1 descent
gridient shall begin at the point where the fix can
first be received at a height determined by
subtracting the required final approach obstacle
clearance (ROC) from the minimum altitude
required at the fix, Obstacles which receive this
treatment shall be noted on the procedures. See
Figure 36. To determine fix error see paragraphs
284,285, and 286.

-,

Figure 35. FINAL SEGMENT STEP~wN FIX, par. 288c.

Page 34
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STEP INSTRUCTI(MJS Foot X I

~ Find the angle between the Track and
‘?

the VOR Radial. See Examde. NMSs. —
40

i

Q

@

@

35
@

Find the distance from the VOR to
the fix.
Place a straight edge from the “Angle”
scale to the distance scale.
Read the “fix Displacement” from the
center scale.
Repeat this procedure for the
complement of the Angle fwnd
in Step 1.
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Fig-we 35A. FIX DISPLACEMENT NOMOCRAPH.

Chap 2
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The 3.6° Fix Displacement Nomograph is sufficiently accurate for most applications; however, when precise values are desired the following
-- formulas may be used:

\ ‘ ‘/
ANGLE A

@

/ /

/ /

/ ,’

P
/’~

// /
// ‘

‘/
3.6°

●’

~RACK~E+-F+
——

h
ANGLE A

/

ANGLE B (l:lX
DISPLACEMENT)

●v

3.6° Fix Displacement

Formula Exumple

A=50° D=30NM

E=
381.53x D . 381.53 x30 = 11,445.9 = ,47203,

Sin (A + 3.6°) “ Sin 53.6° .8049 ‘- “

381.53x D 381.53x30 = 11,445.9 = ,58049,

F = Sin(A - 3.6”) : Sin 46.4° .7242 “ “

Where: E and F arc in feet, and D is in Nauticsl Miles.

Any Fix Displacement Error

Formula Example

A = 50” D = 30 NM Angle B = 4.5°

E=
6,076.103 x D x Sin B 6,076.103 x 30 x Sin 4.5°

Sin (A + B) Sin(SO” + 4.5°)

= 6,076 {03 x 3(3 x .0T&$6 = 14301,9 = ,7<67,7,

Sin 54.5” .8141 “-

F=
6,076.103 x D x Sin B 6,076.103 x 30 x Sin 4.~0

Sin(A - B) “ Sin (50°- 4.5°)

= 6,076.103 X 30 X .07846 = 14,301.9 = ~oo51,7,

Sin 45.5” .71325 ‘

Where: E and F are in feet, and D is in Nautical Miles.

Figure 35B. FIX DISPLACEMENT COMPUTATIONS

*

Section 9. Holding

* 292. AREA.
290. HOLDING PATTERNS. Criteria for holding
pattern airspace are contained in FAA Handbook
7130.3, and provide for separation of aircraft from
aircraft. The criteria contained herein deal with the
clearance of holding aircraft from obstacles.

291. ALIGNMENT. Whenever practical, holding
pttems should be aligned to coincide with the
flight course to be flown after leaving the holding
fix. However, when the flight path to be flown is
along an arc, the holding pattern should be aligned
on a radial. When a holding pattern is established at
a final approach fix and a procedure turn is not

used, the inbound course of the holding pattern
shall be aligned to coincide with the final approach
course unless the final approach fix is a facility.
When the final approach fix is a facility, the
inbound holding course and the final approach
course shall not differ by more than 30 degrees.

a. The primary obstacle clearance area shall
be based on the appropriate holding pattern area
specified in FAA Handbook 7130.3.

b. No reduction in the pattern sizes for ‘on-
entry’ procedures is permitted.

c. Pattern number 4 is the minimum size
authorized.

d. When holding is at an intersection fix, the
selected pattern shall be large enough to contain at
least 3 comers of the fix displacement area. See
paragraphs 284 and 285 and Figure 37. *

Chap 2
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e. When paragraph 293b is used, the primary
holding area shall encompass the departure or
missed approach segment width at the holding fix.
See Figure 37A.

f. A secondary area 2 miles wide surrounds
the perimeter of the primary area.

Wimimum $Ilildr t -FIX ERROR i

t--
$la, I \v--l

OBSTACLES CLOSE-IN TO A FIX. Par 289.

?AUUW 5P●

~MT A-

m uwLAamcnT AUA
( MOLDINC ?AITl!M &lW?A- AUA )

Figure 37. HOLDING PATTERN TEMPLATE APPLICATION.
Par 292.

* 293. OBSTACLE CLEARANCE.

a lad Ilddrag. A minimum of 1000 feet of
obstacle clearance shall be provided throughout the
primary area. In the secondary area 500 feet of
obstacle clearance shall be provided at the inner
edge, tapering to zero feet at the outer edge. For
computation of obstacle clearance in the secondary
area see Appendix 2, paragraph 5 and Figure 123.
Allowance for precipitous terrain should be
considered as stated in paragraph 323a. The
altitudes selected by application of the obstacle
clearance specified in this paragraph may be
rounded to the nearest 1(K)feet, See paragraph 231.

b. Climbing in a Holding Pattern. When a
climb in a holding pattern is used, as in a departure
or missed approach, no obstacle shall penetrate the
holding surface. This surface begins at the end of
the segment leading to the holding fix. Its elevation
is that of the departure 01S or missed approach
surface at the holding fix. It rises at a 40:1 rate to
the edge of the primary area, then at a 12:1 rate to
the outer edge of the secondary area. The distance

#
to any obstacle is measured from the obstacle to the
nearest point on the end of the segment at the

-

.

holding fix. See Figure 37A and FAA Handbook
7130.3, paragraph 35.

*-

r 12.1

Figure 37A. CLIMBING IN A HOLDING PATTERN.
Par. 293b

294.-299. RESERVED.

Page 36
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CHAPTER 3. TAKEOFF AND LANDING MINIMUMS

300. APPLICATION. The mlnlmums specified in
[hw chapter are the lowest which can be approved at

any Iocatlon for the type facility concerned.

301.-309. RESERVEII.

Section 1. General Information

310. ESTABLISHMENT. The mmimurns cstab-
hshed for a particular airport shall be the lowest
permitted by the criteria contained in this Hand-
book. Each procedure shall specify minimums for
the various conditions stated in the procedure; i.e.,
\tratght-in, circling, iiltemate, and takeoff, as re-
quired. The elements of mmlmums are the MDA (or
DH) and the weather. The weather minimums shall
include the visibility required by the procedure, and

may Include a ceiling value which is qua] to or
greater than the height of the MDA or DH above
‘urpmt elevation. Where ceilings are not specified,
.he height of the straight-in MDA or DH above the
highest elevation in the touchdown zone (or the
wrport elevation in circling approaches) shall be
shown on the procedure. Alternate minimums,
when specified, shall be stated as ceiling and visibil-
ity. Takeoff minimums, when specified, shall be
stated as visibility only, except where the need to see
and avoid an obstacle makes It ncccssary to specify a
ceiling value. Military scrvIccs may specify alternate
;md takeoff minimums In separate directives.

311. PUBLICATION. Minimums should be pub-
lished for each approach category which can be
accommodated at the mrport. Where the airpcm
landing surface is not adquate, or other restrictions
exis[ which prohibit certain categories of aircmft
from making an instrument approach at an airport,

“NA’* (not authorized) shall he entered in lieu of the
mmlmums values. Approach Categoty “E” mini-
mums should be publishd only on high altitude
procedures, except where a special requirement ex-
ists for their publication on other procedures. Mini-
mums on military procedures shall be publishd as
prescribed by the appropriate Service.

Section 2. Altitudes

320. MINIMUM DESCENT ALTITUDE
(MDA). The MDA is the lowest altitude to which
descent shall be authorized in procedures not using a
glide slope Aircmft are not authorized to descend
below the MDA until the mnway environment (see
glossa~) is in sight, and the aircraft is in a position
to descend for a normal landing. The MDA shall be
expressed in feet above MSL and is determined by
adding the rquired obstacle clearance to the MSL
height of the controlling obstacle in the final ap

preach segment and circling approach area for cir-
cling approaches.

321. MDA FOR STRAIGHT-IN APPROACH.
The MDA for a straight-in approach shall provide
at least the minimum required clearance over obsta-
cles in the”final approach segment. It shall also be

established high enough to insure that obstacles in
the missed approach area do not penetrate the 40:1

missed approach surface (see Pamgmph 274). The
MDA shall be rounded off to the next HIGHER 20-
foot increment. For example 2104 feet becomes
2120.

* 322. MDA FOR CIRCLKNC APPROACIL ‘I%e
height of the ctrcling MDA above the airport (~)
sballnot belessthan tbatshowninpaq+ 3S1.
In addition, the MDA shall pvide at least the
minimum required obstacle clearance tn the final
approach segment and the circling approach area. It
shall also meet the missed approach requirements
~ified in paragraph 321. The MDA shall be
rounded to the next higher 20-foot increment. For
example, 2,109 feet shall become 21Z.1 ‘l’be
published MDA for circling AaIl not be below the
stmdght-in MDA.

323. MINIMUMS ADJU ~s. ~hg the

MDA or DH above that required for obstacle
clearance may be neceswry under the foIlowtng
conditions: *

a. Pfmpitous Tknmin. When proccdurea are
designed for use in areas characterized by precipi-

\.

312.-319. RESERVED.

Chap 3
Par 300 Pa& 37
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tous terrain, in or outside of designated mountain-
ous areas, consideration must be given to induced
altimeter errors and pilot control problems which
result when winds of 20 knots or more move over
such terrain. Where these conditions are known to
exis~ required obstacle clearance in the final
approach segment should be increased. Procedures
specialists and approving authorities should be
aware of the hazards involved and make appropriate
addition, based on their experience and good
judgment to limit the time in which an aircraft is
exposed to lee-side turbulence and other weather
phenomena associated with precipitous terrain. This
may be done by increasing the minimum altitude
over the intermediate and final approach fixes so as
to preclude prolonged flight at low altitudes. User
comments should be solicited to obtain the best
available local information.

* b.Remote “~-~w=).
When the altimeter setting is obtained from a source
more than 5 NM from the airport reference point
(ARP) for an airpo~ helipo~ or vertipo~ increase
the ROC by the amount of RASS adjustment for the
MS& initia~ intermediate and final segments
(except precision final), and circling areas. For
precision approaches, increase the DH by the
amount of RASS adjustment The following formula
shall be used to compute the adjustment in feeti

Adjustment = 2.3od~ + o.14e

where “d~” is the horizontal distance in nautical
miles the altimeter source is remoted fkom the AI@
and “e” is the terrain elevation differential in feet
between the lowest and the highest elevation points
contained within the elevation differential area
(EDA).

(1) Determination.

(a) Elevation Differential Area (EDA).
The EDA is defined by an area 5 NM each side of a
line connecting the ARP and the RASS, and
including a circular area enclosed by a 5 NM radius
at each end of this Ilhe. See figures 37B and 37C.
This is a minimum standard and should be used
with caution. Provisions for non-homogeneous
weather and terrain elevation differentials are
included in this formula.

(b) Excessive Distance/Differential. A
remote altimeter setting source shall not be
authorized for a remoted distance (d~ greater than

75 NM, or for an elevation differential (e) greater
than 6#00 feeL

(2) Application.

(a) Both distance and elevation
differential together comprise the RASS
adjustment. RASS adjustment shall be applied
h

MSA Missed Approach
Initial Circling
Intermediate Holding
Final Approach DH

(except precision ROC)

RASS adjustment does not apply to enroutq
feeder route% or segment/areas based on enroute
criteria.

00 Point-in-Space Approach
(PINSA). When the MAP is more than 5 NM
from the altimeter setting source used for a
PINS& RASS adjustment shall be applied by
defining an EDA from the altimeter setting source
to the MAP, and enclose the same as in
paragraph 323b(l) (a), above.

(c) Minimum Reception Altitude
(MRA). Where an MDA is dictated by the MIL&
the MRA shall be increased by the amount of the
RASS adjustment factor.

(d) Procedures shall be annotated
in all cases where the altimeter is based on a
remote source. Case 1 (full time) “Use Boise
Idahq altimeter setting.” In this case, the
adjustment shall be included in the published
minimums. Case 2 (Part Time) “When control
zone not in eff~ use Boise Idaho, altimeter
settiq=nd increase all DH’s/MDA’s
feeti When neither availablq procedure not
authorized.”

(e) To preclude possible affect on
human factors, only one RASS should be
published for an airport. *

c. ~-~-~
When a final approach fm is incorporated in the
procdu~ and the distance from that fu to the
nearest landing surface exceeds 6 miles, the
required obstacle clearance in the final approach
segment shall be increased at the rate of 5 feet

Page 38
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for each one-tenth of a mile over 6 miles. Where a
stepdown fix is incorporated in the final approach
segmen$ the basic obstacle clearance maybe applied
between the stepdown fm and the MAP provided the
fix is within 6 miles of the landing surface. These
criteria are applicable to nonprecision approach
procedures only.

3X DECISION HEIGET (DH). The decision
height applies only where an electronic glide slope
provides the reference for descent as in IIS or PAR.
The decision height is the heigh$ specified in feet
above MS~ above the highest runway elevation in
the touchdown zone at which a missed approach
shall be initiated if the required visual reference has
not been established. Decision heights shall be
established with respect to the approach obstacle
clearance requirements specified in the ILS and PAR
chapters, and shall NOT be less than the HAT
shown in the appropriate table in paragraph 350.

325.-329. RESERVED

330. =ABUSEMENT OF VISHSH.llY

a. Straight-in minimums for NONPRECISION
approaches shall be established for an approach
category when:

(1) The final approach course-runway
alignment criteria have been me$ AND

(2) The Visibility requirements of paragraph
221 are me~ AND

(3) The height of the MDA above the
touchdown zone (TDZ) and the associated visibility
are within the tolerances specified in paragraph 331,
AND

(4) The descent gradient from the final
approach fix to the runway does not exceed the
maximum specified in the applicable facility chapter
of this Handbook

b. Straight-in minimums for PRECISION
approaches shall be established for an approach
category when the final approach course-runway
alignment criteria have been met.

Chap 3
Par 323 Page 38-1
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Table 6. EFFECT OF HAT/HAA ON VISIBILITY MINIMUMS

HAT/HAA
(ft.) 250-320 321-390 391-460 461-S30 531-600 601-670 671-740 741-810 811-880 881-9S0 951 & above

‘T

-.—. —
~~T \ lmi ------------------ ------ ” -------------- ----- ~~ . . . . . . . . .
. —. .—. ———.. —- ———
CAT B 11111 ------------- - --------------- --”- 1 ly~.... --- - -7==
HAT/HAA:2s& J()’I I 40!-500 S~J-b(Nl 1 do ! dO 1 do

i –.- ___
ldo~do~do

——.— ——
FAT c 1 mi 1% 1% 1% 2 2% 2% 2% 3

HAT/HAA 250-341 342-426 427-511 512-600 do do do do do do

CAT D 1 mi 1% 1I/j 1% 2 1 2% 2% 2% 3 *“ ------”
4

HAT/HAA 250-320 321-390 391-460 461-S30 531-600 do do do do do
I

do

CAT E 1 mi 1% 1% 1% 2 2% 2% 236 3 . . . . . . . . . . . . . .

*
c. The minimum visibility prior to applying

creditforlights shallbethehigher ofthefollowing

values:

(1) The MAP to threshold distance
(where the MAP is reached before the threshold).

(2) Those given in Table 6 or 6a
‘paragraph 331).

‘I’his subparagraph does not apply to a
procedure where the MAP is more than 2 statute
miles from the airport and the procedure is noted,
“Fly visual to airport” in which case the required
visibility shall be at least 2 miles, but not less than
the visibility specified in Table 6.

d. When straight-in minimums are not
authorized, only circling MDA’s and risibilities will
be established. In establishing circling visibility
minimums, paragraph 331 applies, These minimums
shall be no lower than those specified in paragraph
.3s1.

e. Circling landing minimums shall NOT be
lower than straight-in landing minimums.

331. EFFECT OF H.AT/HAA AND FACILITY
DISTANCE ON STRAIGHT-IN AND
CIRCLING VISIBILITY MINIMUMS. The
minimum standard visibility required for the pilot

to establish visual reference in time to descend
safely from the MDA and maneuver to the runway
or airport varies with the aircraft category, the
HAT/HAA, and the accuracy of the navigation

Chap 3
Par 330

system. Table 6 specifies the minimum standard
visibility as determined by HAT/HAA. TabIe 6A
specifies the minimum standard visibility as
determined by distance from the facility to the

runway.

NOTE: The higher of the visibilftkx derived from

the table applies.*

* Table6A. EFFECT OF FACILI’IVDISTANCEON
VISIBILITTMINIMUMS

I I DISTANCE FROMFACILITYTO

IINAVAID CAT MAP OR RWYTHLD

TYPE (whichever is farther)

ASR

NDB, DF

VOR,
TACAN
LOc
SDF
LDA

I Over Over Over Over
0-10 10-15 15-20 !U)-2S 2s-30

A 111
B 1 1% 1%
c 1 1% 1% N/A N/A
D-E 122

A 11
B 1 1%
c 1 1 % N/A N/A N/A
D-E 12

A 11 1 1 1
B 11 1 1% 1%
c 11 1% 1% 1%
D-E 1 1% 1% 1% 2
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* ,332. EFFECT OF OBSTACLES. Visibility
minimums must be at or above certain values when
obstacles penetrate a 20:1 or 34:1 slope

commencing 200 feet outward from the landing
threshold and overlaying the first 10,000 feet of an
area which is the same as the ILS/PAR final
approach area. To establish a visibility:

a. Lower than 1 mile, no obstacle shall
penetrate the 20:1 slope.

b. Lower than 3/4 mile, no obstacle shall
penetrate the 34:1 slope. *

333. RUNWAY VISUAL RANGE (RVR). Runway
visual range is a system of measuring the visibility
along the runway. It is an instrumentally derived
value that represents the horizontal distance a pilot
will see down the runway from the approach end. It
is based on the sighting of either high intensity
tunway lights or the visual contrast of other targets,
whichever yields the greater visual range.

334. RUNWAY REQUIREMENTS FOR
APPROVAL OF RVR. RVR maybe authorized for

* straight-in approach procedures and takeoff when x
the following requirements are met with respect to
the runway to be used.

a, Transmissometers shall be located in
accordance with standards established by the
approval authority (e.g., FAA Standard 008).

b, High intensity runway lights spaced at
consecutive intervaIs of not more than 200 feet shall
be operative.

c. Instnsment runway markings, or

touchdown zone and centerline lighting are
required for nonprecision approaches. Precision
instrument (all-weather) runway markings or
touchdown zone and centerline lighting are
required for precision approacha. Where sufficient
runway lengths are not available to accommodate
standard all-weather markings, the approving
authority will determine the runway markings to be
used. Where required runway markings are not
available and credit for lights is not granted, but
touchdown zone and centerline lights are available,
RVR equal to the visibility minimum without lights
is authorized.

335. COMPARABLE VALUES OF RVR AND
GROUND VISIBILITY. If RVR minimums for
takeoff or landing are prescribed in an instmment

approach procedure but RVR is not reported for the

runway of intended op&ation, the RVR minimums

shall be converted to ground visibility in accordance

with Table 7, and observed as the applicable

visibility minimum for takeoff or landing on that
tunway,

Table 7. COMPARABLE VALUES OF RVR AND
GROUND VISIBILITY.

RVR VIS (Statute Miles) I RVR VIS (Statute Miles)

1600 1/4 4500 7/8
2400 1/2
3200 518 %% 1.//4
4000 3/4

.

336.S9. RESERVED.

Section 4. Visibility Credit fo; Lights

340. GENERAL. Approach lighting systems can
“reach out” to the approaching pilot and make the
runway environment apparent with less visibility
than when such lighting is not available. This
section identifies lighting systems and prescribes the
operational conditions which must exist in order to
reduce straight-in visibility minimums. Table 9 for
civil and Table 10 for military in paragraph 3S0
specify the LOWEST visibility minimums which
can result from application of this section.

341. STANDARD LIGHTING SYSTEMS, Listed
in Table 8 are the types of standard lighting systems
and the required operational coverage for each type.

342. OPERATIONAL CONDITIONS. Credit to
reduce straight-in landing minimums for standard
or equivalent approach light systems may be given
when the following conditions exist for the straight-

en landing runway:

a, Markings. The runway must have
nonprecision instmment or precision instrument

* (all-weather) markings or touchdown zone and
centerline lights as specified in paragraph 334c, and *
in the directives of the appropriate approving
authority.

Page 40
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1

ABBREV. LmmIw sYsTmM

AISF-I
I

Standard approachlight zyatcmwith aqucnccd flaahera

ALSF-11
I

Standard ●pproachlight syatcmwith aquenccd flaahera& CAT II mod.

SSALS I Simplifiedshort●pproachlight syatcm

SSALF I Sin@ificd abort ●pproach light syatcm with aquenccd flaahera

SSAIX Simplified short approach light ay~m with mnway ●lignment i~lcator
lighta

MALS Mc&m intcnaity ●pproach light system

MAISF I
Mc&um @naity approach light syatcm with aquenccd flaahera

MALSR Mediumintcnaity●pproachlightayatcmwith nmwaya@nmcntindicator
lights

ODALS omnidkectional●pproachlight ay@em
L

REIL Runway end identifier lights
LDIN Lead-in lighting syatcm (can be c or #)
VASI Visual approachalopcindicator

RUNWAY LIGHT SYSTEMS

HIRL High intcnaity mnway lights

MIRL Medium intensity runway Iighta

Low intcnaity mnway lights

TDZ/CL Touchdown zone and centcrlino Ihzhta

N07E: Descriptions of li@ng systems may befound in Appendix 5 and FAA Handbook 68S0. 2

●Steady-butning #Sequencedjlashem

b. Approuch Course. The fhal approach
course must place the akraft within the operational
coverage of the lighting system at a distance from the
landing threshold equal to the standard
required without lights. See paragraph

* Figure 37D for guidance.

343. VISIBILITY REDUCTION.

visibility
330 and

*

standard
visibility requirements are computed by applying the
criteria contained in paragraph 331. These
requirements may be reduced by giving credit for
standard or equivakmt approach light systems as
follows (see paragraph 341 and Appmdix 5):

a. The provisions of paragraph 332,342,
935, or 1025, as appropriate, must be met.

chap 3
Par 342

*
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(*) (abv Her)
1

21.(W I 12.W
12.5# 12.5#
21.0* 12.0*
12.5# 12.5#
21.0 12.0

21.W 12.(P
12.5# 12.5#
21.04 12.(Y
12.5# 12.5#
10.0 10.W

10.W 1O.(P
12.5# 12.5#
10.W 10.W
12.5# 12.5#

360 # +2- +lo#

m

v by_-

NOTE: lhe &al approach COJUW to an ‘on-aiqnm’ facility
transits all approach light openm”onal atws within lim”ts of
visibility am, whemzs the Jnal approach cowse j%om the ‘o~
aiqnvt’ fwility may be msm’cted onfy to an AM or SAL$for
visibihy credit.

Figure 37D. Application of Lateral Coverage Angles of Table 8, *
paragraph 342.

Page 41
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b. Where the visibility required without
lights does not exceed one mile, visibility as low as
that specified in the appropriate table in paragraph
350 with associated DH or HAT and lighting maybe
authorized.

c. For civil application, where the
visibility required without lights exceeds 1 mile, a
reduction of 1/2 mile may be made for SSALR,
MALSR or ALSF-1 provided such visibility
minimum is not less than that specified in paragraph
350. Reduction for Category D aircraft in NDB
approach procedures shall not exceed 1/4 mile or
result in visibility minimums lower than 1 mile.

d. For military applications, where the
visibility required without lights exceeds 1 mile, a

reduction of 1/4 mile &y be made for SSALS,
MALS, or ODALS, and a reduction of 1/2 mile may
be made for ALS, SSALR, or MALSR provided such
visibility minimum is not less than that specified in
paragraph 350.

e. Where visibility minimums are
established in order to see and avoid obstacles,
visibility reductions shall not be authorized.

f. Visibility reductions are NOT
cumulative.

344. OTHER LIGHTING SYSTEMS. In order
for variations of standard systems, and other systems
not included in this chapter to receive visibility
reduction credit, the operational conditions specified
in paragraph 342 must be met. Civil airport lighting
systems which do not meet known standards or for
which criteria do not exist, will be handled in
accordance with the provisions of paragraph 141.
Military lighting systems may be equated to standard
systems for reduction of visibility as illustrated in
Appendix 5. Where existing systems vary from the
configurations illustrated there and cannot be equated
to a standard system they shall be referred to the
appropriate approving authority for special
consideration.

345.-349. RESERVED.

12/6/84

Section S. Standard Minimums

350. STANDARD STRAIGHT-IN MmIMUMS.
Tables 9 and 10 specify the lowest civil and military
minimums which may be prescribed for various
combinations of electronic and visual navigation aids.
Lower minimums W on special equipment or
aircrew qualifications may be authorized only by
approving authorities. Higher minimums shall be
specified where required by application of criteria
contained elsewhere in this Handbook.

351. STANDARD CIRCLING MINRWMS.
Table 11 specifies the lowest civil and military
minimums which may be prescribed for circling
approaches. See also paragraph 330c. The MDA

wtablished by application of the minimums specified
in this paragraph shall be rounded to the next higher
20 feet.

352.-359. RESERVED.

Section 6. Alternate Minimums

360. STANDARD ALTERNATE MINIMUM.
Minimums authorized when m airport is to be used
as an alternate airport appear in Table 12. The
ceiling and visibility specified shall NOT be lower
than the circling HAA and visibility, or as specified
in military directivm for military operations.

361.-369. RESERVED.

Section 7. Departures

370. STANDARD TAKEOFF ~.
Where applicable, civil standard takeoff minimums
are specified by the number of engines on the
aircraft. Takeoff minimums are stated as visibility

only, except where the need to see and avoid an
obstacle makes a ceiling value necessary. In this case
the published prowlure shall identMy the location of

the controlling obstacle. Takeoff minimums for

militaxy operations shall be as stated in the
appropriate service directives.

Page 42
chap 3

Par 343
--



8260.3B CHG 159110/93

Table 9. CIVIL STANDARD STRAIGHT-IN MINIMUMS

NON–PRECISION APPROACHES

NON-PRECISION APPROACHES

-—

TOR, LDA, NDB, SDF, ASR, or pm w/oGs

CAT + A-B–C D

*T 1 Vis or RVR Vis or RVR
I I

Approach Facility: LOC,

APPROACH LIGHT CONFIGURATION

1 NO LIGHTS

ODALS

250 I 1 ~ 5000 1 5000
r 1

250 3A 4000 1 50002

250 I ‘h I 4000 I 1 I 50003 MALS

SSALS\SALS 250 I 34 I 4000 I 1 I 50004

250 I ?42 I 2400 I 13 I 50005 MALSR

250 I %!2
I 2400 I

13 I 50006 SSALR

ALSF-1

+

250
2

‘/’

500 1

2400 I 13 I 50007

8 DME Arc Any Light Configuration 5000 I 1 I 5000

4

lAdd 50 ft to HAT for VOR without FAF or NDB with FAF.
Add 100 ft to HAT for NDB without FAF.

2For NDB approaches, 3A mile or RVR 4000.
3

For LOC, 34 mile or RVR 4000.

*
PRECISION APPROACHES

: ILS 4 or PAR

A–B–C D

Vis or RVR Vis or RVR

Approach Facilit’

APPROACH LIGHT CONFIGURATION w
HAT

I
9

10

3)!’

?2

1/2

?“2

*

4000 34

2400 1/2

2400 92

NO LIGHTS I 200 4000

MALSR 200 2400

11 SSALR 200 2400

*

2400 1/2

1800 -

ALSF– 1 I 200 240012

13 ALSF– 1 –TDZ/CL

MALSR–TDZ/CL

SSALR-TDZ/CL

200 1800

‘[IS includes MC, CS, and OM(or FAF). With Offset LIX(max 3° ), HAT h 250 and RVR below 2400 Is not authorized. *

NOTE: HIRL is required for RVR. Runway edge lights required for night.

Chap 3
Par 370 Page 43
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Table 10. MILITARY STANDARD STRAIGHT–IN MINIMUMS

MAISR I ODALS 1

PRECISION

HAT CAT mu RVR1 MM RVR ~ RvR Mlu RvR MUX RvR MM RVR MILE RVR MILE RVR

100 A-E %4 24 – 12 94 16 Y4 la Y4 la 1)?2 24 ?/2 24 %! 24 ,

200 A-B 3/4 40 1. 18 lA 24 lh ‘ 248 ‘/!? 24 ‘h 24 3/4 40 % 24

200 C,D,E 3/4 40 k 8 24 w 248 1A 8 248 94 40 % 24 ?44 40 ?4 40

250 A-B ?44 404 % 24 ‘/% 24 ‘h 24 ?4 40 1% 24 3A 40 3A 40

250 C,D,E 1 50 ?’% . 24 1% s 24 s Y+! 24 ?4 40 ?’!? 24 3A 40 1 50

NON–PRECISION

AS REQUIRED A-B 1 50 k 24 1. 24 k 24 ?44 40 lh 24 3A 40 34 40

A3 REQUIRED C,DIE 1 50 % 40 ?44 40 74 40 ?4 40 ?44 40 3A 40 74 40 I

DME ARC APPROACH

~ ~q~~ A-E I 1 I 50 I (REDUCTION BEIAIW ONE MILE NOT AUTHORIZED) I

lRVR shown in hundreds of feet, i.e. RVR 24=2400ft.
%inimum length of approach lights is 2000 feet.
%or non-standard MS lengths of:

a. 2400 to 2900 feet, use SSALR.
b. 1000 to 2300 feet. use SSAIJ3.

%hen the MAP is located 3/~ mile or less from the threshold.

INSTRUCTIONS FOR ESTABLISHING MILITARY STRAIGHT-IN IdINIMUMS
(Use Table 10)

STEP 1.1 Determine the required DH or MDA by applying criteria found in the appropriate facility chapter of this
Handbook.

STEP 2. Determine the height above touchdown zone elevation (HAT).

STEP 3. Determine the visibility value as follows:

I a. Precision Approa~bes.

I (1) ~~&A:;O feet or less. Enter “precision” portion of Table 10 at HAT value for aircraft approach

h
Read across table to determine mlnimutn vtsibilit #w the appropriate light system.

If the hT is not shown on the table, use the next higher .

(2) HAT greater than 250 feet. Use the instructions for the non-precision minimums in. b. below
Paragraph 331 does not apply.

b“ ‘0’22%?’ (!nroaches”[Determine the basic visibilit b ap lication of criteria in paragra hs 330
{ { Ah aircraft a&proac;r~;c~r/&ghe basic viaibilit is 1 mile, enter Tab e O

considered. Read across the able to determine minimum visibility for e
system.

=EP 4. Establish ceiling values in 100-foot increments in accordance with paragraph 310.

.

Page 44 Chap 3
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Table11. STANDARD CIRCLING MINIMUMS.

Approach
Categny
ABCDE

Height Above Airport
Elevation in feet 3504s04505s0s50
VisibilityinMiles 111%22

Table 1S.STANDARDALTERNATEMINIMUMS.

Typeof ApproachFacility Giling Vilibwty

VOR, VORTAC, LOC, LDA, ASR,

NDB 8002
IIS or PAR m2

Tab& 13. STANDARDCIVIL TAKEOFF

MINIMUMS.

Numbct Of _ Visibility (Statute Miles)

lor2
3ormore 1;2

371.-399. RESERVED.

chap 3
Par 370

*

Pages 44-1 (and 44-2)
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CHAPTER 4. ON-AIRPORT VOR(NO FAF)

400. GENERAL. This chapter is divided into two
sections; one for low altitude procedures and one for
high altitude teardrop penetration procedures.
These criteria apply to procedures based on a VOR
fuility located on an airport in which no final
approach fix’(FAF) is established. These procedures
must incorporate a procedure or a penetration turn.
An ON-AIRPORT facility is one which is located:

a. For Stmght-In Approach. Within one mile

of the nearest portion of the landing runway.

b. For&ding Approach. Within one mile of
the nearest portion of the usable landing surface of
the airport.

401.-409. RESERVED.

Section 1. Low Altitude Procedures

410. FEEDER ROUTES. Criteria for feeder routes
are contained in paragraph 220.

411. INITIAL APPROACH SEGMENT. The ini-
tial approach fix is received by overheading the
navigation facility. The initial approach is a proce-
dure turn. The criteria for the procedure turn areas
are contained in Paragraph 234,

412. INTERMEDIATE SEGMENT. This type of
procedure has no intermediate segment. Upon com-
pletion of the procedure turn, the aircraft is on final
approach.

413. FINAL APPROACH SEGMENT. The final
approach begins svhere the procedure turn intersects
the final approach course inbound.

a. AIi~ment. The alignment of the final ap-
proach course with the runway centerline deter-

mines whether a straight-in or circling approach
may be established.

(1) Straight-In. The angle of conver-
gence of the final approach course and the extended

Chap 4

runway centerline shall not exceed 30 degrees. The
final approach course should be aligned to intersect
the extended runway centerline 3000 feet outward
from the runway threshold. When an operational

advantage can be achieved this point of intersection
may be established at any point between the runway
threshold and a point 5200 feet outward from the
runway threshold. Also, where an operational ad-
vantage can be achieved, a final approach course
which does not intersect the runway centerline, or
intersects it at a distance greater than 5200 feet from
the threshold, may be established, provided such a
course lies within 500 feet laterally of the extended
runway centerline at a point 3000 feet outward from
the runway threshold. See Figure 38.

(2) Circling Approach. When the final
approach course alignment does not meet the crite-
ria for straight-in landing, only a circling approach
shall be authorized, and the course alignment should

be made to the center of the landing area. When an
operational advantage can be achieved, the final

approach course may be aligned to pass through any
portion of the usable landing surface. See Figure 39.

b. Area. Figure 40 illustrates the final ap-
proach primary and secondary areas. The primary
area is longitudinally centered on the final approach
course, and is 10 miles long. The primary area is 2

miles wide at the facility and expands uniformly to 6
miles at 10 miles from the facility. A secondary area

is on each side of the primary area. It is zero miles
wide at the facility and expands uniformly to 1.34
miles on each side of the primary area at 10 miles
from the facility. When the 5 mile procedure turn is
used, only the inner 5 miles of the final approach
area need be considered.

c.

clearance

Obstacle Clearance.

(1) Straight-in. The minimum obstacle
in the primary area is 300 feet. In the

secondary area, 300 feet of obstacle clearance shall
be provided at the inner edge, tapering uniformly to
zero feet at the outer edge. The minimum required

Par 400
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Figure 38. ALIGNMENTOPTIONSFOR FINAL APPROACHCOURSE.On-Airport VOR, No FAF. Straight-In
Approach Procedure. Paragraph 4 13.a.(1).

Figure 39. ALIGNMENT OPTIONS FOR FINAL AP-
PROACH COURSE. On-Airport VOR. No FAF. Circling
Approach Procedure. Paragraph 413a.(2)

—--- \/// \ FINAL AP?BOAQl

I
I S.o NMj

IM

Am~ FINAL

/
FORMULA I

>“
—— —. w, (IN NM) = .134D

Kw,(m NM)=SD +1.0

Figure 40. FINAL APPROACH PRIMARY AND SECOND-
ARY AREAS. On-Airport VOR. No FAF. Par 413.b.

obstacle clearance at any given point in the second-
ary area is found in Appendix 2, Figure 126.

(2) Circling Approach. In addition to the
minimum requirements specified in Paragraph
413.c.( 1) above, obstacle clearance in the circling
area shall be as prescribed in Chapter 2 Section 6.

d. Proceduxe Turn Altitude (Descent
Gradient). The procedure turn completion altitude
shall be within 1500 feet of the MDA ( 1000 feet with
a 5 mile procedure turn), provided the distance from
the facility to the point where the final approach
course intersects the runway centerline (or the first
usable portion of the landing area for “circling only”

procedures) does not exceed 2 miles. When this
distance exceeds 2 miles, the maximum difference
between the procedure turn completion altitude and
the MDA shall be reduced at the rate of 25 feet for
each one-tenth of a mile in excess of 2 miles.

NOTE: For those procedures in which the final
approach does NOT interset the extended runway
centerline within 52W fmt of the runway threshold
(seepamgmph 413.a.(1)) the assumed point ofinter-
section for computing the distance from the facility

..

Par413 Chap 4
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Figure 41. PROCEDURE TURN ALTITUDE. On-Airport
VOR, No FAF. Par 413.d.

shall be 3(XO f=t from the runway threshold. See
Figure 38.

e. Use of Ste@own Fix. Use of the stepdown
fix (paragraph 288.c.) is permitted provided the
distance from the facility to the stepdown fix does
not exceed 4 miles. Where the stepdown fix is used,
the obstacle clearance (paragraph 413.c.(1)) may be
reduced to 250 feet from the stepdown fix to the
MAP. See Figure 42 below. See also Paragraph251.
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Figure 42. USE OF STEP-DOWN FIX. On-Airport VOR. No
FAF. Par 413.e.
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f. Minimum Descent Altitude. Criteria for
determining the MDA are contained in Chapter 3.

414. MISSED APPROACH SEGMENT. Criteria
for the missed approach segment are contained in

Chapter 2, Section 7. The missed approach point is
the facility. See Figure 42. The missed approach

surface shall commence over the facility at the
required height. See Paragraph 274.

415.-419. RESERVED.

Section 2. High Altitude Teardrop
Penetrationa

420. FEEDER ROUTES. Criteria for feeder routes
are contained in Paragraph 220.

421. INITIAL APPROACH SEGMENT. The ini-
tial approach fix is received by overheading the
navigation facility. The initial approach is a teardrop
penetration turn. The criteria for the penetration
turn are contained in Paragraph 235.

422. INTERMEDIATE SEGMENT. This proce-
dure has no intermediate segment. Upon completion
of the penetration turn, the aircraft is on final
approach.

423. FINAL APPROACH SEGMENT. An air-
craft is considered to be on final approach upon
completion of the penetration turn. However, the
final approach segment begins on the final approach

course 10 miles from the facilit y. That portion of the

penetration procedure prior to the 10-mile point is
treated as the initial approach segment. See Figure
43.

a. Alignment, Same as low altitude. (Parag-
raph413.a.)

b. Area. Figure 43 illustrates the final ap-

proach primary and secondary areas. The primary
area is longitudinally centered on the final approach
course, and is 10 miles long. The primary area is 2
miles wide at the facility, and expands uniformly to
8 miles at a point 10 miles from the facility. A
secondary area is on each side of the primary area. It
is zero miles wide at the facility, and expands uni-

Chap 4 Par413
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----- formly to 2 miles each side of the primary area at a
point 10 miles from the facility.

c. Obstacle Clearance.

(1) Straight-In. The minimum obstacle
clearance in the primary area is 500 fet. In the
secondary area, 500 f~t of obstacle clearance shall
be provided at the inner edge, tapering uniformly to
zero feet at the outer edge. The minimum required
obstacle clearance at any given point in the second-
ary area is shown in Appendix 2, Figure 123.

(2) Circling Approach. In addition to the
minimum requirements specified in Paragraph
423.c.(1) above, obstacle clearance in the circling
area shall be as prescribed in Chapter 2, Section 6.

d. Penetration Tum AItitude (Descent
Gradient). The penetration turn completion altitude
shall be at least 1000 f=t, but not more than 4000
f=t above the MDA on final approach.

e. Uke of Ste@own Fix. The use of the step
down fix is permitted provided the distance from the
facility to the stepdown fm does not exceed 10 miles.
See Paragraph 288.c.

K Mkhnum Descent Altitude. In addition to
the normal obstacle clearance requirement of the
final approach segment (see Paragraph 423.c.), the
MDA specified shall provide at least 1000 feet of
clearance over obstacles in the portion of the initial
approach segment between the final approach seg-
ment and the point where the assumed penetration
turn track intercepts the inbound course. See Figure
43.

424. MISSED APPROACH SEGMENT. Criteria
for the missed approach segment are contained in
Chapter 2, Section 7. The missed approach point is
the facility. See Figure 43. The missed approach
surface shall commence over the facility at the
required height. See Paragraph 274.

425.-499. RESERVED.

—

Chap 4 Par 423
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CHAPTER 5. TACAN, VORZDME, AND VOR WITH FAF

500. GENERAL. This chapter applies to approach
procedures based on the elements of the VORTAC
facility;i.e., VOR, VOR/DME, and TACAN, in
which a final approach fix (FAF) is established. The
chapter is divided into two sections; Section 1 for
VOR procedures which do not use DME as the
primary method for establishing fixes, and Section 2
for VOR/DME and TACAN procedures which use
collocated, frequency paired DME as the sole me-
thod of establishing fixes. When both the VOR and
TACAN azimuth elements of a VORTAC station
will support it, a single procedure, identified as a
VOR/DME or TACAN shall be published. Such a
procedure may be flown using either a VOR/DME
or TACAN airborne receiver and shall satisfy TA-
CAN terminal area fix requirements. See Paragraph
286.d.

501.-509. RESERVED.

Section 1. VOR with FAF

510. FEEDER ROUTES. Criteria for feeder routes
are contained in Paragraph 220.

511. INITIAL APPROACH SEGMENT. Criteria
for the initial approach segment are contained in
Chapter 2, Section 3. See Figures 44 and 45.

512. INTERMEDIATE APPROACH SEG
MENT. Criteria for the Intermediate approach seg-
ment are contained in Chapter 2, Section 4. See
Figures 44 and 45.

513. FINAL APPROACH SEGMENT. The final
approach may be made either “FROM” or “TO-
WARD” the facility. The final approach segment
begins at the final approach fix and ends at the
runway or missed approach point, whichever is
encountered last.

a. Alignment. The alignment of the final ap-
proach course with the runway centerline deter-
mines whether a straight-in or circling-only ap-

proach may be established. The alignment criteria

differs depending on whether the facility is OFF or

ON the airport. See definitions in Paragraph 400.

(1) Off-Airport Facility.

(a) Straight-In. The angle of conver-

gence of the final approach course and the extended
runway centerline shall not exceed 30 degrees. The
final approach course should be aligned to intersect

the runway centerline at the runway threshold.
However, when an operational advantage can be
achieved, the point of intersection may be estab-
lished as much as 3000 feet outward from the
runway threshold. See Figure 46.

(b) Circling Approach. When the final

approach course alignment does not meet the crite-

ria for a straight-in landing, only a circling approach
shall be authorized, and the course alignment should

be made to the center of the landing area. When an

operational advantage can be achieved, the final
approach course may be aligned to any portion of
the usable landing surface. See Figure 47.

(2) On-Airport Facility.

(a) Straight-In. The angle of conver-

gence of the final approach course and the extended
runway centerline shall not exceed 30 degrees. The
final approach course should be aligned to intersect
the extended runway centerline 3000 feet outward
from the runway threshold. When an operational
advantage can be achieved, this point of intersection
may be established at any point between the thresh-
old and a point 5200 feet outward from the thresh-
old. Also, where an operational advantage can be

achieved a final approach course which does not
intersect the runway centerline, or which intersects
it at a distance greater than 5200 feet from the
threshold, may be established, provided that such a
course lies within 500 feet laterally of the extended
runway centerline at a point 3000 feet outward from

the runway threshold. See Figure 48.

(@J Circling Approach. When the final

approach course alignment does not meet the crite-

-.

Chap 5 Par S00
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Figure 44. TYPICAL LOW ALTITUDE APPROACH SEGMENTS. VOR with FAF. Par 511 and 512.
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Figure 48. ALIGNMENT OPTiONS FOR FINAL APPROAC1i COURSE. On-Airport VOR with FAF.
Straight-In Approach. Par 5 13a.(2)(a)

ria for a straight-in landing, only a circling approach

shall be authorized, and the course alignment should
be made to the center of the landing area. When an
operational advantage can be achieved, the final
approach course may be aligned to any portion of

the usable landing surface. See Figure 49.

b. Area. The area considered for obstacle

clearance in the final approach segment starts at the
final approach fix and ends at the runway or missed

approach pint, whichever is encountered last. It is a
portion of a 30-mile long trapezoid (see Figure 50)
which is made up of primary and secondary areas.
The primary area is centered longitudinally on the
final approach course. It is 2 miles wide at the

facility, and expands uniformly to 5 miles wide at 30
miles from the facility. A secondary area is on each

side of the primary ma. It is zero miles wide at the
facility and expands uniformly to 1 mile on each side
of the primary area at 30 miles from the facility.
Final approaches may be made to airports which are
a maximum of 30 miles from the facility. See Figure
51. The OPTIMUM length of the final approach

segment is 5 miles. The MAXIMUM length is 10
miles. The MINIMUM length of the final approach

/.,

Figure 49. ALIGNMENT OPTiONS FOR FINAL AP-
PROACH COURSE. On-Airport VOR with FAF. Circling
Approach. Par 513a.(2)(b).

.seconda~ area
1,

W.(NM)=.0333D
)+ W,(NMi. .O!$D+l

‘ ~Dis’H(D)=”NM~
1 Scale 1: 5(KJ,0W

Figure 50. FINAL APPROACH TRAPEZOID.
VOR with FAF. Par 5 13.b.
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FINAL APPROACll SECMENT

Table 14. MINIMUMLENGTHOF FINAL APPROACH
SEGMENT-VOR(MILES)

Approach Magnitude of Turn over the Facility

Category
(Degrees)

10 I 20 I 30

A

:
D
E

1.0 1.5 2.0
1.5 2.0 2.5
2.0 2.5 3.0
25 3.0
3.0 3.5 ::;

1 n
AP?ROACI I TO FACILITY...
..— _ FAF

w’

UAP
,.-___ .-–:--=:_

IVOTE: This table may be interpokted If the minimum
.--= - FACII. IT) lengths specified in the table are not avaiiable, straight-in

A- —-—-- — ———
~==- .- minimums are not authorized See F&we 51 for typicaljlnal

I
L.. .––_-_-J:–-=- approach area~
L— -- },NAIAPPIM)KJI s.ECMFWT

Figure 51. TYPICAL STRAIGHT-INFINAL APPROACHES. (2) Circling Approach. The descent gra-
VOR with FAF. Par 513.b.

client shall be computed using the distance from the
FAF to the first usable portion of the landingsegment shall provide adequate distance for an air-

craft to make the required descent, and to regain surface and the difference in altitude between the
altitude over the FAF and the circling MDA.course alignment when a turn is required over the

facility. Table 14 shall be used to determine the

minimum length needed to regain the course. e. Use of Fixes. Criteria for the use of radio
fixes are contained in Chapter 2, Section 8. Where a
procedure is based on a procedure turn and an on-

C. Obstacle Clearance. airport facility is the procedure turn fix, the distance
from the facility to the FAF shall not exceed 4 miles.

(1) Straight-In Landing. The minimum
obstacle clearance in the primary area is 250 feet. In f Minimum Descent Altitudes. Criteria for

the secondary area 250 feet of obstacle clearance determining the MDA are contained in Chapter 3,

shall be provided at the inner edge, tapering uni- Section 2.

formly to zero feet at the outer edge. The minimum
obstacle clearance at any given point in the second- 514. MISSED APPROACH SEGMENT. Criteria

ary area is shown in Appendix 2, Figure 125. for the missed approach segment are contained in
Chapter 2, Section 7. For VOR procedures, the

(2) Circling Approach. In addition to the missed approach point and surface shall be estab-
lished as follows:minimum requirements specified in Paragraph

5 13.c.(1) above, obstacle clearance in the circling a. Off-Airport Facilities.
area shall be as prescribed in Chapter 2, Section 6.

(1) Straight-In. The missed approach
d. Descent Gradient. The OPTIMUM de- point is a point on the final approach course which is

scent gradient in the final approach segment should NOT farther from the final approach fix than the
not exceed 300 feet per mile. Where a higher descent runway threshold. (See Figure 52.) The missed ap-
gradient is necessary, the MAXIMUM permissible preach surface shall commence over the missed
gradient is 400 feet per mile. See also Paragraphs251 approach point at the required height. See Para-
& 288a. graph 274.

(1) Straight-In Approach. The descent (2) Circling Approach. The missed ap-
gradient shall be computed using the distance from preach point is a point on the final approach course
the FAF to the runway threshold and the difference which is NOT farther from the final approach fix

in altitude between the altitude over the FAF and than the first usable portion of the landing area. The
the touchdown zone elevation. missed approach surface shall commence over the

-

Chap 5 Par513

.— .
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Figure 52. MISSEDAPPROACHPOINT. Off-Airport VOR
with FAF. Par 514.a.( 1)

missed approach point at the required height. See
Paragraph 274.

b. On-Aipti Facilities. The missed ap-

proach point is a point on the final approach course
which is NOT farther from the final approach fix
than the facility. The missed approach surface shall
commence over the missed approach point at the
required height. See Paragraph 274.

515.-519. RESERVED.

Section 2. TACAN and VOR/DME

520. FEEDER ROUTES. Criteria for feeder routes
are contained in Paragraph 220.

521. INITIAL SEGMENT. Due to the fixing capa-
bility of TACAN and V

?
/DME a procedure turn

initial approach ma! n: be required. Criteria for
initial approach segmehts are contained in Chapter
2, Section 3.

522. INTERMEDIATE SEGMENT. Criteria for
the intermediate segment are contained in Chapter

2, Section 4.

523. FINAL APPROACH SEGMENT. TACAN
and VOR/DME final approaches may be based
either on arcs or radials. The final approach begins
at a final approach fix and ends at the missed
approach point. The missed approach point is al-
ways marked with a fix.

a. Radial Final Approach. Criteria for the
radial final approach are specified in Paragraph 513.

b. Arc FinaI Approach. The final approach
arc shall be a continuation of the intermediate arc. It

shall be specified in nautical miles and tenths
thereof. Arcs closer than 7 miles (15 miles for high
altitude procedures) and farther than 30 miles from
the facility shall NOT be used for final approach. No
turns are permitted over the final approach fix,

(1) Alignment. For Straight-in ap-
proaches, the final approach arc shall pass through
the runway threshold when the angle of convergence
of the runway centerline and the tangent of the arc

does not exceed 15 degrees. When the angle exceeds
15 degrees the final approach arc shall be aligned to
pass through the center of the airport and only
circling minimums shall be authorized. See Figure
53.

(2) Area. The area considered for obsta.
cle clearance in the arc final approach segment starts
at the final approach fix and ends at the runway or
missed approach point, whichever is encountered
last. It should NOT be more than 5 miles long. It
shall be divided into primary and secondary areas.
The primary area is 8 miles wide, and extends 4
miles on either side of the arc. A secondary area is on
each side of the primary area. The secondary areas
ate 2 miles wide on each side of the primary area. See
Figure 54.

‘“>1
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Radius
7 NM minimum I

30 NM max!mum

/

Arc Aligned to threshold I

Maximum angle

% 15°
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of Airport

Figure 53. ARC FINAL APPROACH ALIGNMENT. Arc
Aligned to Threshold. TACAN or VOR/DME. Par 523.
b.(1)
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Page 57 (and 58)

(5) Use of Fixes. Fixes along an arc are
restricted to those formed by radials from the VOR-

Iength radius TAC facility which provides the DME signal. Crite-
FORhWI.A —. —

●gle .S1..l ‘*b\*’ ria for such fixes are contained in Chapter 2, Section

/
-k--”- 8.

angle
FACILITY- ~ - . -

(6) Minimum Descent Altitude.
Straight-in MDAs shall not be specified lower than
circling for arc procedures. Criteria for determining

Figure 54. ARC FINAL APPROACHAREA. TACAN or the circling MDA are contained in Chapter 3, Sec-
VOR/DME. Par 523.b.(2) tion 2.

(3) Obstacle Clearance. The minimum
obstacle clearance in the primary area is 500 feet. In
the secondary area, 500 feet of obstacle clearance
shall be provided at the inner edge, tapering uni-
formly to zero feet at the outer edge. The minimum
required obstacle clearance at any point in the sec-
ondary area is shown in Appendix 2, Figure 123.

(4) Descent Gradient. Criteria for de-
scent gradients are specified in Paragraph 5 13.d.

524. MISSED APPROACH SEGMENT. Criteria
for the missed approach segment are contained in
Chapter 2, Section 7. The missed approach point
shall be a radial/DME fix. The missed approach
surface shall commence over the fix and at the
required height. (Also See Paragraph 514.)

NOTE: 7%e wv mid approach course maybe a
continuation of the Iimdapprwch arc.

525.-599. RESERVED.

Chap 5 Par 523
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CHAPTER 6. NDB PROCEDURES. ON-AIRPORT FACILITY, NO FAF

600. GENERAL. This chapter is divided into two
sections: one for low altitude procedures and one
for high altitude teardrop penetration procedures.
These criteria apply to NDB procedures based on a
facility located on the airport in which no final
approach fix is established. These procedures must
incorporate a procedure turn or a penetration turn.
An on-airport facility is one which is located:

a. For Stx@ht-Zn Approach. Within 1 mile of
any portion of the landing runway.

b. For Circling Approach. Within 1 mile of
any portion of the usable landing surface on the

airport.

601.-609. RESERVED.

Section 1. Low Altitude Procedures

610. FEEDER ROUTES. Criteria for feeder routes
are contained in Paragraph 220.

611. INITIAL APPROACH SEGMENT. The ini-
tial approach fix is received by overheading the
navigation facility. The initial approach is a proce-

dure turn. Criteria for the procedure turn areas are
contained in Paragraph 234.

612. INTERMEDIATE SEGMENT. This type of
procedure has no intermediate segment. Upon com-
pletion of the procedure turn the aircraft is on final
approach.

613. FINAL APPROACH SEGMENT. The final
approach begins where the procedure turn intersects
the final approach course.

a. Alignment. The alignment of the final ap-
proach course with the runway centerline deter-
mines whether a straight-in or circling-only ap-
proach may be established.

(1) Straight-In. The angle of conver-
gence of the final approach course and the extended

runway centerline shall not exceed 30 degrees. The
final approach course should be aligned to intersect
the extended runway centerline 3000 feet outward
from the runway threshold. When an operational
advantage can be achieved, this point of intersection
may be established at any point between the runway
threshold and a point 5200 feet outward from the
runway threshold. Also, where an operational ad-
vantage can be achieved a final approach course
which does not intersect the runway centerline, or
intersects it at a distance greater than 5200 feet from

the threshold, may be established provided that such
course lies within 500 feet laterally of the extended
runway centerline at a point 3000 feet outward from
the runway threshold. See Figure 55.

(2) Circling Approach. When the final
approach course alignment does not meet the crite-
ria for straight-in landing, only a circling approach
shall be authorized, and the course alignment should
be made to the center of the landing area. When an
operational advantage can be achieved, the final
approach course may be aligned to pass through any
portion of the usable landing surface. See Figure 56.

b. Area. Figure 57 illustrates the final ap-
proach primary and secondary areas. The primary
area is longitudinally centered on the final approach
course, and is 10 miles long. The primary area is 2.5
miles wide at the facility, and expands uniformly to
6 miles wide at 10 miles from the facility. A second-
ary area is on each side of the primary area. It is zero
miles wide at the facility, and expands uniformly to
1.34 miles on each side of the primary area at 10
miles from the facility. When the 5 mile procedure
turn is used, only the inner 5 miles of the final
approach area need be considered.

c. Obstacle Clearance.

(1) Straight-In. The minimum obstacle
clearance in the primary area is 350 feet. In the
secondary area, 350 feet of obstacle clearance shall
be provided at the inner edge, tapering uniformly to
zero f~t at the outer edge. The minimum required

obstacle clearance at any given point in the second-
ary area is shown in Appendix 2, Figure 127.

Chap 6 Par 600
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1 FINAL A?YROA~ ~ FAOILITY
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Figure 55. ALIGNMENTOPTIONSFOR FINAL APPROACH~URSE. On-A@oti NDB. NOFAF. Straight-In koccdure.
PM613.a.(1).

Figure 56. ALIGNMENT OPTIONS FOR FINAL AP-
PROACH COURSE. on-Airport NDB. No FAF. Circling
Approach. Par 613.a.(2).

/ —-/ \//
/ ‘ ~D=iO?4M~ , ‘\,

Figure 57. FINAL APPROACH PRIMARY AND SECOND-
ARY AREAS. On-Airport NDB. No FAF. Par613.b.

Par613

(2) Circling Approach. In addition to the
minimum requirements specified in Paragraph

613.c.( 1) above, obstacle clearance in the circling
area shall be as prescribed in Chapter 2, Section 6.

d. fiOCtXiUE Tum Altitude (Descent
Gradient). The procedure turn completion altitude
shall be within 1500 feet of the MDA (1000 feet with
a 5 mile procedure turn), provided the distance from
the facility to the point where the final approach
course intersects the runway centerline (or the first
usable portion of the landing area for “circling only”

procedures) does not exceed 2 miles. When this
distance exceeds 2 miles, the maximum difference
between the procedure turn completion altitude and

the MDA shall be reduced at the rate of 25 feet for
each one-tenth of a mile in excess of 2 miles.

NOTE: For those procdums in which the final

approach come does not intersect the extended
run way centerline within 52W fmt of the runway
threshold (Paragraph 613.a. (l)), the assumed point
of intersection for computing distance fmm the
ficilityshall be 3Wf=t fmm the runway threshold.
&e Figure 55.

Chap 6
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Figure 58. PROCEDURE TURN ALTITUDE. On-Airport
NDB, No FAF. Par 613.d.

e. Use of Ste@own Fix. Use of the stepdown
fix (Paragraph 288.c.) is permitted provided the
distance from the facility to the stepdown fix does
not exceed 4 miles. Where the stepdown fix is used
the obstacle clearance (Paragraph 613.c.(1)) may be
reduced to 300 feet from the stepdown fix to the
MAP. See Figure 59, below. See also Paragraph 251.
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Figure 59. USE OF STEP-DOWNFIX. On-Airport NDB,
No FAF. Par613.e.

Page 61

f Minimum Descent Altitude. Criteria for
determining the MDA are contained in Chapter 3,
Section 2.

614. MISSED APPROACH SEGMENT. Criteria
for the missed approach segment are contained in
Chapter 2, Section 7. The missed approach point is
the facility. See Figure 59. The missed approach
surface shall commence over the facility at the
required height. See Paragraph 274.

61!5. -619. RESERVED.

Section 2. High Altitude Teardrop
Penetration

620. FEEDER ROUTES. Criteria for feeder routes

are contained in Paragraph 220.

621. INITIAL APPROACH SEGMENT, The ini-
tial approach fix is received by overheading the
navigation facility. The initial approach is a teardrop
penetration turn. The criteria for the penetration
turn are contained in Paragraph 235,

622. INTERMEDIATE SEGMENT. The proce-
dure has no intermediate segment. Upon completion
of the penetration turn, the aircraft is on final
approach.

623. FINAL APPROACH SEGMENT. An air-
craft is considered to be on final approach upon
completion of the penetration turn. However, the
final approach segment begins on the final approach
course 10 miles from the facilit y. That portion of the

penetration procedure prior to the 10-mile point is
treated as the initial approach segment. See Figure
60.

a. Alignment. Same as low altitude criteria.
See Paragraph 613a.

b. Area Figure 60 illustrates the final ap-

proach primary and secondary areas. The primary
area is longitudinally centered on the final approach
course, and is 10 miles long, The primary area is 2.5
miles wide at the facility, and expands uniformly to

8 miles at 10 miles from the facility. A secondary
area is on each side of the primary area. It is zero

‘----

Chap 6 Par 613
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Figure 60. PENETRATION TURN. On-Airport NDB. No FAF. Par 623.
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miles wide at the facility and expands uniformly to 2
miles each side of the primary area at 10 miles from
the facility.

c. Obstacle Clearance.

(1) Straight-In. The minimum obstacle
clearance in the primary area is 500 feet. In the
secondary area, 500 feet of obstacle clearance shall
be provided at the inner edge, tapering to zero feet at
the outer edge. The minimum required obstacle
clearance at any given point in the secondary area is
shown in Appendix 2, Figure 123.

(2) Circling Approach. In addition to the
minimum requirements specified in Paragraph
623.c.(1) above, obstacle clearance in the circling
area shall be as prescribed in Chapter 2, Section 6,

d. Penetmtion Turn Altitude (Descent
Gradient). The penetration turn completion altitude
shall be at least 1000 feet, but not more than 4000
feet above the MDA on final approach.

Page 63 (and 64)

e. Use of a Ste@own Fix. Use of a stepdown
fix (Paragraph 288.c.) is permitted, provided the
distance from the facility to the stepdown fix does
not exceed 10 miles. See also Paragraph251.

f Minimum Descent Altitude. In addition to
the normal obstacle clearance requirements of the
final approach segment (see Paragraph 623.c.) the
MDA specified shall provide at least 1000 feet of
clearance over obstacles in that portion of the initial
approach segment between the final approach seg-
ment and the point where the assumed penetration
turn track intercepts the inbound course. See Figure
60.

624. MISSED APPROACH SEGMENT. Criteria

for the missed approach segment are contained in
Chapter 2, Section 7. The missed approach point is
the facility. See Figure 60. The missed approach
surface shall commence over the facility at the
required height. See Paragraph 274.

625.-699. RESERVED.

----

Chap 6 Par 623



4/1/63 8260.3B CHG 4

‘-

*

*

* CHAITER
700. GENERAL. This chapter prescribes criteria
for NDB procedures which incorporate a finaI
approach fix. NDB procedures shall be based only
on facilities which transmit a continuous carrier.

701.-709. RESERVED.

Section 1. NDB With FAF

710. FEEDER ROUTES. Criteria for feeder
routes are contained in paragraph 220

711. INITIAL APPROACH SEGMENT. Criteria
for the initial approach are contained in Chapter
2, Section 3.

712. INTERMEDIATE APPROACH SEG-
MENT. Criteria for the intermediate approach
segment are contained in Chapter 2, Section 4.

713. FINAL APPROACH SEGMENT. The final
approach may be made either FROM or
TOWARD the facility. The final approach
segment begins at the final approach fix and ends
at the runway or missed approach point,
whichever is encountered last.

NOTE: Criteria fmtheestablishment of arc final
approaches are specijkd in pamgraph 523b.

a. A@wnent. The alignment of the final
approach course with the runway centerline
determines whether a straight-in or circling-only
approach may be established. The alignment
criteria differs depending on whether the facility
is OFF or ON the airport. See definition in
paragraph 400.

(1) Off-Airport Facility.

(a) Straight-in. The angle of
convergence of the final approach course and the
extended runway centerline shall not exceed 30°.
The final approach course should be aligned to
intersect the runway centerline at the runway
threshold. However, when an operational
advantage can be achieved, the point of
intersection may be established as
feet outward from the runway
Figure 61.

Chap 7

much as 3,000
threshold. See

7. NDB WITH FAF “

*

*

- - — M;XIMUM AMCU *

[nnunolm)

Figure 61. ALIGNMENT OPTIONS FOR FINAL AP-
PROACH COURSE. Off-Airport NDB with FAF.
Straight-in Approach. Par 713.a.( l)(a).

final approach
the criteria for
approach shall

@) Circling Approach When the
course alignment does not meet
straight-in landing, only a circling
be authorized, and the ali~ment

sh&dd be made to the center of the landi;g area.
When an operational advantage can be achieved,
the final approach course may be aligned to any
portion of the usable landing surface. See Figure
62.

------
--e.kP- ----

----

Figure 62. ALIGNMENT OPTIONS FOR FINAL AP-
PROACH COURSE. Off-Airport NDB with FAF. Circling
Approach. Par 713a.(l)(b).

(2) On-Airport Facility.

(a) Straight-in. The angle of
convergence between the final approach course
and the extended runway centerline shall not
exceed 30 degrees. The final approach course
should be aligned to intersect the extended
runway centerline 3,OOO feet outward from the
runway threshold. When an operational
advantage can be achieved, this point of
intersection may be established at any point
between the runway threshold and a point 5,200
feet outward from the runway threshold. Also,
where an operational advantage can be achieved,
a final approach course which does not intersect

Page 65Par 700
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the runway centerline, or which intersects it at a
distance greater than 5,200 feet from the
threshold, may be established provided such a
course lies within 500 feet laterally of the
extended runway centerline at a point 3,000 feet
outward from the runway threshold. See Figure
63.

--

FACILITX

(b) Circling Approuch. When the /

final approach course ali~nrnent does not meet I Igurc 64. ALIGNMENT OPTIONS FOR FINAL AP-

the criteria for a straight-in landing, only a PROACH COURSE, On-Airport NDB with FAF. Circling

circling approach shall be authorized, and the Approwh. Pdr 713.il.(2)(b).

course alignment should be made to the center of
the landing area. When an operational advantage
can be achieved, the final approach course may
be aligned to any portion of the usable landing
surface. See Figure 64.

b. Area. The area considered for obstacle *
clearance in the final approach segment starts at
the final approach fix and ends at the runway or
missed approach point, whichever is encountered
last. It is a portion of a 15-mile long trapezoid (see
Figure 65) which is made up of primary and
secondary areas. The primary area is centered
longitudinally on the final approach course. It is
2.5 miles wide at the facility and expands
uniformly to 5 miles at 15 miles from the facility.
A secondary area is on each side of the primary
area. It is zero miles wide at the facility, and

L -4 f
DISTANCE ( o I = 15NM

[’Igure 65. 1’INAL APPROACH TRAPEZOID. NDB with
FAr. Ptir 713.b. *

Page 66

Chap 7
Par 713
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expands uniformly to 1 mile each side of the
primary area at 15 miles from the facility. Final
approaches may be made to airports which are a
maximum of 15 miles from the facility. The
OPTIMUM Length of the final approach segment
if 5 miles. The MAXIMUM length is 10 miles.
The MINIMUM length of the final approach
segment shall provide adequate distance for an
aircraft to make the required descent, and to
regain course alignment when a turn is required
over the facility. The following table shall be used
to determine the minimum length needed to
regain the course:

Table 15. MINIMUMLENGTH OF FINAL APPROACH
SEGMENT- NDB (Miks)

Approach
Magnitude of Tusn over Facility

Category 10° 20° I 30°

A 1.0 2.0
1.5 ;:; 2.5

; 2.5 3.0
D ;:! 3.0 3,5
E 3.0 3.5 4.0

NOTE: l?Iis table rmy be interpolated. If turns of more than
30 degrees are required, or if the minimum lengths specified
in the table are not available for the procedure, stra~ht.in
mt”nimums are NOT authorized. See Figure 66 for typical
fiml a~mach areas

APPROACH FROM FACILITY

<. MAP

-+:==’------
‘ ----

FINAL APPROACH SEGMENT

APPROACH TO FACILITY
_.-l

-- 4

r“”

F- % i

‘“-L

FACILITY ~ ~

MAP -- -;

FINAL APPROA&i-SE~’idtNT

APPROACH FROM FACILITT _ _ +

Figure 66. TYPICAL FINAL APPROACH AREAS. NDB
with FAF. Pas 713.b.

c. O&stack Cleamnce.

(1) Straight-In, The minimum obstacle
clearance in the primary area is 300 feet. In the
secondary area 300 feet of obstacle clearance shall
be provided at the inner edge, tapering uniformly
to zero feet at the outer edge. The minimum
obstacle clearance at any given point in the
secondary area is as shown in Appendix 2, Figure
126.

(2) Circling Approach. In addition to
the minimum requirements specified in
paragraph 713c(1), obstacle clearance in the
circling area shall be as prescribed in Chapter 2,
Section 6.

d. Descent Gradient, The OPTIMUM
descent gradient in the final approach segment
should not exceed 300 feet per mile. Where a
higher descent gradient is necessary, the
MAXIMUM permissible gradient is 400 feet per
mile. See also paragraph 251 and 288a.

(1) Straight-In Approach. The descent
gradient shall be computed using the distance
from the FAF to the runway threshold and the
difference in altitude between the altitude over
the FAF and the touchdown zone elevation.

(2) Circling Approach. The descent
gradient shall be computed using the distance
from the FAF to the first usable portion of the
landing surface and the difference in altitude
between the altitude over the FAF and the
circling MDA.

e. Use of Fixes. Criteria for the use of radio
fixes are contained in Chapter 2, Section 8.
Where a procedure is based on a procedure turn
and an on-airport facility is the procedure turn
fix, the distance from the facility to the FAF shall
not exceed 4 miles,

J Minimum Descent Altitu&. Criteria for
determining the MDA are contained in Chapter
3, Section 2.

chap 7
Par 713 Page 67
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714. MIS~ED APPROACH SEGMENT.
Criteria for the missed approach segment are
contained in Chapter 2, Section 7. The missed
approach point and surface shall be established
as follows:

a. Off-A@uwt Facilities.

(1) Sti@-In. The missed approach
point is a point on the final approach course
which is NOT FARTHER from the FAF than
the runway threshold. The missed approach
surface shall commence over the missed
approach point at the required height. See
~~ph 274 and Figure 67.

F@f’s 67. MIS$WDA?f’ROA~ PCMNT.OffdIP@ NDB
WkbFAF. M 7140841).

(2) Circling Approach. The missed
approach point is a point on the final approach
course which is NOT FARTHER from the final
approach fix than the first usable portion of the
k-ding area. The missed app&ach surface
shall commence over the missed approach
point at the required height. See paragraph
OTA

b. On-A@cwt Facilities. The missed
approach point is a point on the final approach
course which is NOT FARTHER from the final
approach fix than the facility. The missed
approach surface shall commence over the
missed approach point at the required height.
See paragraph 274.

* 715.-799. REsERvED.

Page 68

chap 7
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-.- (1) Straight-In. The angle of conver-
gence of the final approach course and the extended T
runway centerline shall not exceed 30 degrees. The _S. ,. .— .—
final approach course should be aligned to intersect ~
the runway centerline at the runway threshold.
However, when an operational advantage can be 1

achieved, the point of intersection may be estab- ~’@ ~-+

lished as much as 3000 feet outward from the Figure 70. FINAL APPROACH OBSTACLE AREA. L/MF
runway threshold. See Figure 68. Range with FAF. Par 733.b.

-

.— -
MAXLMUUANCLB =

(TmcmmLo)

Figure 68. ALIGNMENT OPTIONS FOR FINAL AP-
PROACH COURSE. L/MF Range with FAF. Straight-In
approach. Par 733a.(l).

(2) Circling Approach. When the final
approach course alignment does not meet the crite-

ria for a straight-in landing, only a circling approach
shall be authorized, and the course alignment should
be made to the center of the landing area. When an
operational advantage can be achieved, the final
approach course may be aligned to any portion of
the usable landing area. See Figure 69.

b. Area. The area considered for obstacle
clearance in the final approach segment starts at the

final approach fix and ends at the runway or missed
approach point, whichever is encountered last. It is a
portion of a rectangle which is 10 miles long and 3.4
miles wide, centered longitudinally on the final
approach course. There is no secondary area. See
Figure 70. Final approaches may be made to air-
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Figure 69. ALIGNMENT OPTIONS FOR FINAL AP-
PROACH COURSE. L/MF Range with FAF. Circling
approach. Par 733 a.(2).
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Figure 71. FINAL APPROACH SEGMENT. L/MF Range
with FAF. Par 733.b.

ports which are a MAXIMUM of 10 miles from the
facility. However, only that portion of the 10 mile
rectangle which falls between the final approach fix
and the missed approach point shall be considered as
the final approach segment for obstacle clearance
purposes. See Figure 71. The OPTIMUM length of
the final approach segment is 5 miles. The MAXI-
MUM length is 10 miles. The MINIMUM length of
the final approach segment shall provide adequate
distance for an aircrafl to make the required descent

and to regain course alignment when a turn is
required over the facility. The following table shall
be used to determine the minimum length needed to
regain course alignment.

Table 17. MXNIMUMLENGTH OF FINAL APPROACH
SEGMENT (MILES) L/MFR

Approachs Magnitude of Turn over the Facility

Category 10° 20° 30°

A 1.0 2.0
B 1.5 k; 2.5
c 2.0
D 2.5 :: u
E 3.0 3.5 “4.0

NOTE: l%istable may be inter@ted If turns of more than
30 degrees am required, or if the minimum lengths spec~d
in the table are not availablefor the procedure, stm~ht-in
minimums are not authorized

Chap 7 Par ’733
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c. Obstacle Clearance.

(1) Straight-In. The minimum obstacle
clearance in the final approach segment is 300 feet.

(2) Circling Approach. In addition to the
minimum requirements specified in Paragraph
733.c.(1) above, obstacle clearance in the circling
area shall be as prescribed in Chapter 2, Section 6.

d. Descent Gradient. The OPTIMUM de-

scent gradient in the final approach segment should
not exceed 300 feet per mile. Where a higher descent
gradient is necessary, the MAXIMUM permissible
gradient is 400 feet per mile. See also Paragraph251.

(1) Straight-In. The descent gradient
shall be computed using the distance from the FAF
to the runway threshold and the difference in alti-
tude between the altitude over the FAF and the
touchdown zone elevation.

(2) Circling Approach. The descent gra-
dient shall be computed using the distance from the
FAF to the first usable portion of the landing
surface, and the difference in altitude between the
altitude over the FAF and the circling MDA.

NOTE: Where straight-in descent gradi-

ent cn”teria are exceeded, only circling MDA shall
be authorized.

e. Use of Fixes. Criteria for the use of radio

fixes are contained in Chapter 2, Section 8.

f Minimum Descent Altitude. Criteria for
determining the MDA are contained in Chapter 3,
Section 2.

734. MISSED APPROACH SEGMENT. Criteria
for the missed approach segment are contained in
Chapter 2, Section 7. The missed approach point
and surface shall be established as follows:

a. Stra&ht-In. The missed approach point is a

point on the final approach course which is NOT
farther from the FAF than the runway threshold.
See Figure 66. The missed approach surface shall
commence over the missed approach point at the
required height. See Paragraph 274.

b. Circling Approach. The missed approach

point is a point on the final approach course which is
NOT farther from the final approach fix than the
first usable portion of the landing area. The missed
approach surface shall commence over the missed
approach point at the required height. See Para-

graph 274.

735.-799. RESERVED.

Par 733

—
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CHAPTER 8. VHF/UHF DF PROCEDURES

800. GENERAL. These criteria apply to Direction
Finding procedures for both high and low altitude
aircr~. DF criteria shall be the same as criteria
provided for ADF procedures, except as specified
herein. As used in this Chapter, the word “facility”
means the DF antenna site. DF approach proce-

dures are established for use in emergency situa-
tions. However, where required by a using agency,
DF may be used for normal instrument approach
procedures.

/“”- ‘\
/

“: \$ECX)NIMIIYAMA \/ SNM=W. (NM)=3D
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..” “;O* mNAL ..*” = w,
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‘\ ~A%H; ---- J //
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Figure 72. LOWALTITUDE DF APPROACH AREA.
Par811.

801.-809. RESERVED.

Seetion 1. VHF/UHF DF Criteria

810. ENROUTE OPERATIONS. Enroute aircraft
under DF control follow a course to the DF station
as determined by the DF controller. A minimum
safe altitude shall be established which provides at
least 1000 feet (2000 feet in mountainous areas) of
clearance over all obstacles within the operational
radius of the DF facility. When this altitude proves
unduly restrictive, sector altitudes may be estab-

lished to provide relief from obstacles which are
clear of the area where flight is conducted. Where

sector altitudes are established, they shall be limited
to sectors of not less than 45 degrees in areas
BEYOND a 10 mile radius around the facility. For
areas WITHIN 10 miles of the facility, sectors of
NOT LESS THAN 90 degrees shall be used. Be-
cause the flight course may coincide with the sector

division line, the sector altitude shall provide at least
1000 feet (2000 feet in mountainous terrain) of

clearance over obstacles in the adjacent sectors
within 6 miles or 20 degrees of the sector division

line, whichever is the greater. No sector altitude
shall be specified which is lower than the procedure
or penetration turn altitude or lower than the alti-
tude for area sectors which are closer to the naviga-
tion facility.

811. INITIAL APPROACH SEGMENT. The ini-

tial approach fix is overhead the facility.

.9* ~ ~,MA”,~iu

1
“ 9NM=W,(NM)=iD” :

‘ JJiT5We(NkII= ;ID +17 ~ II

P INM =W ..”
. . . . .. . . . . . . .. . . . . . . . . . . . . I

k—. MN. — ,,,..,,,,,, ,)IS,A,CC* 6 \\, ~

Figure 73. HIGH ALTITUDE DF APPROACH AREA.
Par811.

a. Low Altitude Procedures. The initial ap-
proach may be either a 10 mile teardrop procedure
turn or the triangular procedure illustrated in Figure
72. In either case, the 10 mile procedure turn criteria

contained in Paragraph 234a., b., c., and d. apply.

b. High Altitude Procaiures. The initial ap-
proach may be either the standard teardrop penetra-
tion turn or the triangular procedure illustrated in
Figure 73. When the teardrop penetration turn is
used, the criteria contained in Paragraph 235a., b.,
c., and d. apply. When the triangular procedure is
used, the same criteria apply except that the limiting
angular divergence between the outbound course
and the reciprocal of the inbound course may be as

much as 45 degrees.

-----
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812. INTERMEDIATE APPROACH SEG-
MENT. Except as outlined in this paragraph criteria
for the intermediate segment are contained in Chap-

ter 2, Section 4. An intermediate segment is used
only when the DF facility is located off the airport’,

and the final approach is made from overhead the
facility to the airport. The width of the primary
intermediate area is 3.4 miles at the facility, expand-
ing uniformly on each side of the course to 8 miles
wide 10 miles from the facility. A secondary area is
on each side of the primary area. It is zero miles wide
at the facility, expanding along the primary area to 2
miles each side at 10 miles from the facility. See
Figure 74.

%’0 NM-+
SECONDARY

AREA A

2 NM=

●

4

7
4 NM

—

3.4NM PRIMARY
.— -—

AREA

T

< ‘+ 4M

FACILITY ( MAP) A
2 NM

W, (NM) =.2D

1

= WY = 8 NM

%W, (NM) =.23D + 1.7

-1

Figure 74. DF INTERMEDIATE APPROACH AREA.
Par812.

813. FINAL APPROACH SEGMENT. The final
approach begins at the facility for off-airport facili-
ties or where the procedure turn intersects the final
approach course for on-airport facilities (see Para-
graph 400 for the definition of on-airport facilities).
DF procedures shall not be developed for airports
which are more than 10 miles from the DF facility.
When a facility is located in excess of 6 miles from

an airport, the instrument approach shall end at the
facility and flight to the airport shall be conducted in

accordance with visual flight rules (VFR).

a. Alignment.

(1) On-Airport
613.a.( 1) and (2) apply.

(2) Off-Airport
713a.(l)(a) and (b) apply.

Par812

Facilities. Paragraph

Facilities. Paragraph

b. Area.

(1) Low Altitude Procedures. Figure 74
illustrates the final approach primary and secondary
areas. The primary area is longitudinally centered
on the final approach course and is 10 miles long.
The primary area is 3.4 miles wide at the facility and

expands uniformly to 8 miles wide at 10 miles from
the facility. A secondary area is on each side of the
primary area. It is zero miles wide at the facility and
expands uniformly to 2 miles on each side of the
primary area at 10 miles from the facility.

(2) High Altitude Procedures. The area
considered is identical. to that described in Para-
graph 623.b. and Figure 60 except that the primary
area is 3.4 miles wide at the facility.

c. ObstacJe Clearance.

(1) Straight-In. The minimum obstacle
clearance in the primary area is 500 feet. In the
secondary areas, 500 feet of obstacle clearance shall
be provided at the inner edge, tapering to zero feet at
the outer edge. The minimum required obstacle
clearance at any given point in the secondary area is
shown in Appendix 2, Figure 123.

(2) Circling Approach. In addition to the
minimum requirements specified in Paragraph
8 13.c.(1), obstacle clearance in the circling area shall
be as prescribed in Chapter 2, Section 6.

d. Procedure Turn Altitude. The procedure
turn completion altitude (minimum base leg altitude
in triangular procedures) shall be within 1500 feet of
the MDA on final approach.

e. Penetration Turn Altitude (Descent
Gradient). The penetration turn altitude (minimum
base leg altitude in triangular procedures) shall be at
least 1000 feet but not more than 4000 feet above the
MDA on final approach.

f Minimum Descent Altitude (MDA). The

criteria for determining MDA are contained in
Chapter 3, Section 2, except that in high altitude

procedures, the MDA specified shall provide at least
1000 feet of clearance over obstacles in that portion

of the initial approach segment between the final
approach segment and the point where the assumed

- .-
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‘- penetration course intercepts the inbound course.
See Figure 60.

814. MISSED APPROACH SEGMENT. Criteria
for the missed approach segment are contained in
Chapter 2, Section 7. For on-airport facility loca-
tions, the missed approach point is the facility. For
off-airport facility locations, the missed approach

point is a point on the final approach course which is
NOT farther from the facility than the first usable

landing surface. The missed approach surface shall
commence over the missed approach point at the
required height. See Paragraph 274.

81S. -819. RESERVED.

b. Fmm the Initial App-ch Fix to Within
an Ektimated 30 &?cono% of the Ftial Stati”on Pas-
sage or Mi&Appmach Point. 15 seconds.

c. Within 30 Seconds of the Fha/ Station
Passage or Mid Approach Petit. 5 Seconds. (15
Seconds for Doppler DF Equip.).

821.-829. RESERVED.

Seetion 3. Minimums

Section 2. Communications

830. APPROACH MINIMUMS. The minimums
established for a particular airport shall be as pre-

820. TRANSMISSION INTERVAL. DF naviga- scribed by the appropriate approving agency, but the
tion is based on voice transmission of heading and MDA shall NOT be lower than that required for
altitude instructions by a ground station to the obstacle clearance on final approach and in the
aircraft. The MAXIMUM interval between trans- circling area specified in Chapter 2, Section 6.
missions is:

a. Enroute Oprations. 60 Seconds. 831.-899. RESERVED.

Chap 8 Par813
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CHAPTER 9. msntunaavr LANDmG SYSTEM (IIs)

8260.3B CHG 15

~

900. GENERAL. This chapter applies to approach
procedures based on the Instrument Landing System
(ILS).

901. DEFINITION OF TYPES.

a. ZLS Gz!egory L An ILS approach procedure
which provides for approach to a decision height of not
less than 2(M)feet.

b. IZ.S titegory II. See Section 6. Criteria to be
incorporated at a later date.

c. ILS tiego~ 1.1. See Section 7. Criteria to
be incorporated at a later date.

d. Localizer and LD1. Approach procedures
which do not use the glide slope component of the ILS.

e. Sinud.@uous ILS. An ILS approach procedure
based on ILS installations which serve parallel runways
and provides for simultaneous approaches to authorized
minimums.

902.-909. RESERVED.

Section 1. ILS Category I Components

* 910. SYSTEM COMPONENTS. The Category I ILS
procedures are based upon the components listed below.
Substitution is permitted only as specified in Paragraphs
283, 911, 912, and 930.

a. LocaliZer (LOC), Category I quality or better.

b. Glide Slbpe (GS), Category I quality or better.

c. Outer J4atier (OM). *

* 911* COMPASS ~AlOR (LOM). Compass
locator radio facilities may be installed at outer marker
sites, but are not considered basic components of the
IN. However, when installed, they may be used in lieu
of the outer marker. *

.

912. DISTANCE MEAWRING EQUIPMENT
(DME). When installed with the IN, DME may be
used in lieu of the outer marker. When a unique
operational requirement exists, DME information
derived from a separate facility, as specified in
Paragraph 282, may also be used to provide ARC initial
approaches, a FAF for back course (J3C) approaches, or
as a substitute for the outer marker. When used as a
substitute for the outer marker, the h displacement
error shall NOT exceed plus or minue 1/2 mile and the
angular divergence of the signal sources shall NOT
exceed 6 degrees.

913. INOPERATIVE COMPONENTS. A complete
Category I ILS consists of the components specified in
Paragraph 910. When the localizer fails, an ILS
approach is not authorized. When the glide slope
becomes inoperative or is not available, the ILS reverts
to a nonprecision approach system. In this case,
obstacle clearance from Paragraph 954 and the
nonprecision minimums horn Paragraph 350 apply.

* When other components become inoperative, the ILS
may continue in use with the landing minimums as
prescribed in Paragraph 350. *

914.-919. RESERVED.

Section 2. ILS Category I Criteria

920. FEEDER ROUTES. The criteria for feeder
routes are contained in Chapter 2, Section 2.

921. INITIAL APPROACH SEGMENT. The criteria
for the initial approach segment are contained in Chapter
2, Section 3. Procedrue turns shall be specified from
the outer marker wherever practical.

chap 9
Par 900
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922. INTERMEDIATE SEGMENT. Except as stated
in this paragraph, the criteria for the intermediate
segment are contained in chapter 2, section 4. The
intermediate segment begins at the point where the
initial approach course intercepts the localizer course.
It extends along the inbound localizer course to the FAF
for localizer approaches or the glide slope intercept
point for ILS approaches. The minimum length of the
intermediate segment depends on the angle at which the
initial approach course intersects the localizer course,
and is specified in table 18. The MAXIMUM angle of
intersection shall be 90 degrees, unless a lead radial, as
specified in paragraph 232a, is provided and the length
of the intermediate segment is increased in accordance
with paragraph 242b. See figure 75.

ILS
LOCALIZER

COURSE

Y
Localizer FAF or
Glideslope Intercept Point

1
+ 15°

MILES

2

3

4

5

6

Ii3

45
Maximum Intercept
Angle Without a

6 Lead Radial is

7$

90°

Figure 75. INTERMEDIATE SEGME!W vs.
ANGLE OF INTERSECTION. ILS Category I.

Par. 922.

923. DESCENT GRADIENT. Even though the
minimum length of the intermediate segment may be
less than that specified in chapter 2, section 4,
intermediate descent criteria specified in paragraphs
242d and 243d shall be applied to at least 5 miles of
flight track immediately prior to the glide slope intercept
point.

Table 18. INTERSECTION ANGLE vs. LENGTH
OF INTERMEDIATE SEGMENT.

—

Maximum Angle of
Intersection

(De~rees)

Minimum Length of
Segment

(Miles)

15
30
45
60
75

90–96

1
2
3
4
5
6

924. ALTITUDE SELECTION. Altitudes selected
for the initial approach and intermediate approach
segments shall be established and provide required
obstacle clearance as specified in chapter 2. In addition,
the selected altitudes shall be limited as follows:

a. Procedure Turn. The procedure turn
completion altitude shall NOT be lower than the glide
slope interception altitude nor more than 500 feet above
the glide slope interception altitude. The glide slope
interception point shall be the outer marker whenever
possible.

b. High Altitude Teanirop Penet-”on Turn. The
penetration turn completion altitude shall NOT be lower
than the glide slope interception altitude nor more than
4000 feet above the glide slope interception altitude.
The glide slope interception point shall be the outer
marker whenever possible.

c. Other Initial Approaches. The altitude at
which the localizer course is intercepted shall NOT be
less than the glide slope interception altitude.

d. Intermediate Appn.mch. The altitude shall
NOT be less than the glide slope interception altitude.
The glide slope interception point shall be the outer
marker whenever possible. When the glide slope is
inoperative, the intermediate approach altitude shall
provide at least 500 feet of obstacle clearance from the
point of interception of the localizer course to the outer
marker or other final approach fix. The altitudes

selected by application of the obstacle clearance
specified in this paragraph may be rounded to the
nearest 100 feet. See paragraph 231.

925.-929. RESERVED.

Page 76 chap9
Par 922
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Section 3. IN Category I Final Approach

930. FINAL APPROACH SEGMENT. The final
approach segment shall begin at the point where the
glide slope is intercepted, and descent to the authorized
decision height (III-I)begins. Where possible, this point

%hall be coincidental with a designated FAF. (See
paragraph 287 for satisfactory fix.) At locations where *
it is not possible for the point of glide slope intercept to
coincide with a designated FAF, the point of glide slope
interception shall be located PRIOR to the FAF. Where
a designated FAF cannot be provided, specific
authorization by the approving authority is required.

a. Alignment. The final approach course is
normally aligned with the runway centerline. Where a
unique operational requirement indicates a need for an
offset course, it may be approved, provided the course
intersects the runway centerline at a point 1,100 to
1,200 feet toward the runway threshold !Yom the DH
point on the glide flope and the angular divergence of
the course does NOT exceed 3 degrees.

b. Area. The area considered for obstacle
clearance in the final approach segment consists of a
final approach area and transitional surfaces.

(1) Final Approach Area. The final
approach area has the following dimensions:

(a) Length. The final approach area is
50,000 feet long measured outward along the final
approach course fkom a point beginning 200 feet
outward from the runway threshold. Where
operationally required by other procedural
considerations due to existing obstacles, the length may
be increased al shown in Figure 76. The final approach
area used shall only be that portion of the area which is
between the glide slope interception point and the point
200 feet Iiom the threshold.

(b) Width. The final approach area is
centered on the extended runway centerline except in
those cases where an offset Iocalizer is required, as
provided in paragraph 930a, in which case the area is
centered on the final approach course. The area has a
width of 1,000 feet at the point 200 feet from the
threshold and expands uniformly to a width of 16,000
fwt at a point 50,000 feet fkom the point of begiming.
This width further expands uniformly where greater
length is required as in paragraph 930b(l)(a). See

8260.3B CHG 15

figure 76.

Figure 76, ILS CATEGORY I FINAL APPROACH AREA,
Par 930

The width either side of the centerline at a given
distance “D” from the point of beginning can be found
by using the formula “500+. 15D= l/2W”; e.g.;
500 +.15x50,000 =8,000, which is 1/2 width; therefore,
the total width is 16,000 feet at the 50,000 fbot point.

NOTE: Where glide slope interception occurs at a
distance greater than 50, 2tXlfeetjhm the threshold, the
jinal approach area and thejlnal approach su~ace may
be extended symmetrically to a maximum distance
dictated by the usability of the glkie dope.

931. FINAL APPROACH OBSTACLE
CLEARANCE SURFACE. The fiml approach
obstacle surface is an inclined plane which originates at
the runway threshold elevation 975 feet outward from
the GPI, and which overlies the final approach area.
The surface is divided into two sections: an inner
10,000-fmt section and an outer 40,000-foot section.
The slope of the surface changes at the 10,000-foot
point. The exact gradient may differ according to the
angle at which the glide slope is established. The 50:1
and 40:1 slopes which are applicable to the 21 /2degree
glide slope shall be established unless other slopes must
be used to assure required clearance over existing
obstacles. Table 19 specifies slopes which provide the
minimum required obstacle clearance for several glide
slope angles. See also paragraphs 934 and 935.

932. TRANSITIONAL SURFACES. Transitional
surfaces for ILS Category I are inclined planes with a
slope of 7:1 which extend outward and upward from the
edge of the final approach area, starting at the height of

Chap 9
Par 930
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Tabk 19. ILS CATEGORY I GS ANGLE VS. SLOPES
OF SURFACES.

2

II
%.s:1 61.S:1

2 1/4 661 4$.s: 1
2 1/2 S* 1 *.1
2 3/4 :::1
3 : %;:1

the applicable final approach surfhce and extending fbr
a lateral distance of 5,000 feet at right angles to the final
approach point. See figure 76.

933. DELETED.

934. OBSTACLE CLEARANCE OUTSIDE THE
DH POINT. No obstacle shall penetrate the applicable
final approach obstacle clearance surface specified in
paragraph 931 or the transitional surfkces specified in
paragraph 932. The required obstacle clearance is based
on the difference between the glide slope angle and the
appropriate final approach surface specified in paragraph
931. To determine the minimum required obstacle
clearance in feet for any given distance “D” from the
GPI, the following formulas maybe used:

For “D” less than 10,975 &et, the minimum
required clearance is .02366 D + 20 feet. See
paragraph 935.

For “D” 10,975 feet or more, the minimum
required clearance is .01866 D + 75 tit.

The clearance provid@ by these formulas is a
minimum requirement. Greater clearance may be
necessary in the interest of safety, due to such factors as
precipitous terrain or US installation peculkrities. The
Nomograph in F@ure 77 provides a simple method for
determining the minimum obstacle clearance
requirements. Included in F@re 77 is also an exampk
for deterring the required glide slope angle. See also
paragraph 935.

935. OBSTACLE CLEARANCE INSIDE THE DE
POINT. The lowest landing minimums as specified in
paragraph 350 may be approved when no obstacle
penetrates the final approach obstacle clearance surface
applicable to the commissioned glide slope angle,
commencing 200 feet outward from the threshold and at

* least 975 tit horn the GPI, and extending to the DH
point. When penetration of this surface exists,
consideration should be given to the removal of the
obstacle or relocation of the landing threshold. See
Figure 131. *

936. GLIDE SLOPE. In addition to the required
obstacle clearance, the following shall apply to the
skkction of glide slope angle and antenna location:

a. Giide Slope Angle.

(1) civil US Fdlitks. All neW and
relocated ILS facilities will be commissioned with a 3°
glide slope angle. Existing facilities may continue in
operation without change in the established glide slope
angle. Angles over 3° shall not be established without
OfFIce of Flight Operations, FAA, Washington, D. C.,
approval.

(2) MIMar’y US Facilities. The optimum

glide slope angle is 2 1/2°. Angles less than 2° or more
than 3° shall not be established without the authorization
of the approving authority.

NOTE. Mew Pm se~es a runwwy that is also served
by US andlor VASI, the PAR, LM, and VASIglide slope
angles and RPI shall coincide. I%e Pm glide SlOpe

angk shall be w“thin 0.20 of the LLWKASI glide slope
angle and the RPI shall be withb plus or n“nue 50feet
of the XLSRPI andor VXSI nmway reference point

W)*

b. Glide Slope ?hreshold Crossing Height. The
OPTIMUM threshold crossing height is 50 fixt. The
MAXIMUM is 60 feet. A height as low as 32 feet for
military airports may be used at locations where special
consideration of the glide path angle and antenna
location are required. Where the glide slope threshold
crossing height exceeds 60 fket, consideration shall be
given to the relocation of the landlng threshold to insure
effective placement of the approach light system. See
Appendix 2 for a method of computing threshold
crossing height.

Page 78 chap 9
Par 932
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c. Antenna Mast Height. The antenna mast
or monitor should be located at a MINIMUM
distance of 400 feet from the runway centerline and
should not exceed 55 feet in height above the eleva-
tion of the runway centerline nearest it. A mast of
over 55 feet may be permitted if the minimum
distance from the runway centerline is increased by
10 feet for each foot the mast exceeds 55 feet. When
a mast cannot for technical or economic reasons be
located at a minimum distance of 400 feet from the
runway centerline, the minimum distance may be
reduced to not less than 250 feet from the centerline
provided the basic mast height of 55 feet is reduced
by .2D; where D is the distance inward from the 400
foot point. See Figure 78.

937. RELOCATION OF GLIDE SLOPE. Where
minimum obstacle clearance cannot be obtained
with a 3 degree glide slope angle, and sufficient
length of runway is available, the glide slope maybe
moved the required distance down the runway to
obtain the minimum obstacle clearance in the final
approach area. Where the glide slope threshold
crossing height exceeds 60 feet, consideration should
be given to relocating the landing threshold to insure
effective placement of the approach light system.
The minimum distance between the GPI and the
runway threshold is 775 feet. (No minimum GPI
distance need be applied to military locations pro-
vided minimum ROC and TCH standards are met.)

FOR\lULA

938. DECISION HEIGHT (DH).

a. A4inimum Dwkion Height. For I IS Cate-
gory I the decision height shall be no lower than 200
feet above the touchdown zone (TDZ) elevation.

b. Adjustment ofDecision Height.

(1) Primary Final Approach Surface.
When minimum obstacle clearance cannot be ob-
tained with a 3 degree glide slope angle, and the
approving authority will not approve an angle in
excess of 3 degrees, and the runway length does not
permit a compensating adjustment, the decision
height shall be increased accordingly. To establish
the minimum decision height which can be autho-
rized, extend a line horizontally outward from the
top of each penetrating obstacle, parallel with the
runway centerline, to a point of interception with
the established final approach obstacle clearance
surface. From the controlling point, extend a line
vertically to a point of intersection with the glide
slope. The height at the point of intersection with
the glide slope is the minimum decision height,
except that application of this method need not
require a decision height that is more than 250 feet

above the obstacle. This decision height shall not be
less than 250 feet. See Figure 79.

(2) Transitional Surface. Where mini-
mum obstacle clearances cannot be met in the tran-

PERMISSIBLE MAST HEIGHTS
ABOVE RUNWAY

CENTERLINE ELEVATION

5S’ – .211 = Permissible Height
( D = Ilist in from
400’ point )

Figure 78. GLIDE SLOPE ANTENNA LOCATION VS. HEIGHT. Par 936.c.

Par 936 Chap 9
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sitional surfaces, and when deemed necessary, con-
sideration will be given to an adjustment in the
decision height commensurate with the degree of
interference presented by the particular obstacle or
obstacles. See Figure 79.

939. RESERVED.

F
Height ●bove Runway Elevation

@’=4WDH
/

..-— .——— -—-

k-’2S0’ DH---- ___

*=250’D~_-----
surface ‘29.5 :1

CPI

i

Figure 79. ADJUSTMENT OF DECISION HEIGHT. Par 938.

Section 4. ILS Category I Missed Approach

940. MISSED APPROACH SEGMENT. The
missed approach segment begins at the missed ap-
proach point and ends at an appropriate point or fix
where initial approach or enroute obstacle clearance
is provided. Missed approach procedures shall be
based on positive course guidance where possible.

941. MISSED APPROACH POINT (MAP). The
missed approach point is a point on the final ap-
proach course where the height of the glide slope
equals the authorized decision height.

942. STRAIGHT MISSED APPROACH. The
straight missed approach area (maximum of 15
degree turn from final approach course) starts at the
missed approach point. The length of the area is 15
miles, measured along the missed approach course.

The area has a width equal to that of the final approach
area at the missed approach point and a width equal to
that of the initial approach area at a point 15 miles
from the MAP. The missed approach area is divided
into 2 sections.

a. Section 1 starts at the MAP and is longitu-
dinally centered on the missed approach course. It has
the same width at the MAP as the final approach area.
The total width increases to 1 mile at a point 1.5 miles
bm the MAP.

Page 81

b. Section 2 starts at the end of Section 1 and
is centered on a continuation of the Section 1 course.
The width increases uniformly from 1 mile at the
beginning to 12 miles at a point 13.5 miles from the
beginning. A secondary area for reduction of obsta-

cle clearance is identified within Section 2. The
secondary area is zero miles wide at the beginning

and increases uniformly to 2 miles wide at the end of
Section 2. Positive course guidance is required to
reduce obstacle clearance in the secondary areas. See
Figure 80.

943. TURNING MISSED APPROACH. Where
turns of less than 15 degrees are required in a missed
approach procedure, the provisions of Paragraph
942a. and b. apply. Where turns of MORE than 15
degrees are required, they shall be specified to com-
mence at an altitude which is at least 400 feet above
the elevation of the touchdown zone. Altitudes re-

quired prior to commencing a turn shall be specified
in the published procedure. Such turns are assumed
to commence at the point where Section 2 begins.
The flight track and obstacle clearance radii used

shall be as specified in Table 5, Paragraph 275. The
inner boundary line shall commence at the edge of

Section 1 opposite the MAP. The outer and inner
boundary lines shall flare to the width of the initial
approach area 13.5 miles from the beginning of
Section 2. Secondary areas for reduction of obstacle
clearance are identified within Section 2. The sec-
ondary areas begin after completion of the turn.
They are zero miles wide at the beginning and
increase uniformly to 2 miles wide at the end of

Section 2. Positive course guidance is required to

r15-

+

AP

Figure 80. lLS STRAIGHT MISSEDAPPROACHAREA.
Par 942.
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reduce obstacle clearance in the secondary area. See
Figure 81.
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Figure 81. ILS TURNING MISSED APPROACH AREA.
Par 943.

944. MISSED APPROACH OBSTACLE

CLEARANCE.

a. Straight Missed Approach Area. No obsta-
cle in Section 1 or Section 2 may penetrate a 40:1
surface which originates at the MAP at the height of
the final approach obstacle clearance surface, but not

more than 250 feet below the DH, and which overlies
the entire missed approach area.

b. Twning Missed Approach Area. Section 1
obstacle clearance is the same as that for straight

missed approaches. To determine the obstacle clear-
ance requirements in Section 2, the dividing line

between Section 1 and 2 is identified as “A-B-C”.
The height of the missed approach surface over any

obstacle in Section 2 is determined by measuring the
distance from the obstacle to the nearest point on
line A-B-C and computing the height according to
the 40:1 ratio, starting at the height of the missed
approach surface at the end of Section 1.

c. Secondary Areas. Where secondary areas
are considered, no obstacle may penetrate a 12:1

surface which slopes outward and upward from the
missed approach surface.

d. Discontinuance. Where the 40:1 surface

reaches a height of 1000 feet below the missed
approach altitude (Paragraph 270) further applica-

tion of the surface is not required.

Par 943
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9450 COMBINATION STRAIGHT AND TURN-
ING MISSED APPROACH AREA. If a straight
climb to an altitude greater than 400 feet is neces-
sary prior to commencing a missed approach turn, a
combination straight and turning missed approach
area must be constructed. The straight portion of
this missed approach area is divided into Sections 1
and 1A. The portion in which the turn is made is
Section 2.

a. Straight Portion. Sections 1 and 1A corre-

spond respectively to Sections 1 and 2 of the normal
straight missed approach area and are constructed
as specified in Paragraph 942 except that Section 1A
has no secondary areas. Obstacle clearance is pro-
vided as specified in Paragraph 944.b. The length of

Section 1A is determined as shown in Figure 82 and
relates to the need to climb to a specified altitude

prior to commencing the turn. The line A’-B’ marks
the end of Section 1A. Point C’ is 9000 feet from the
end of Section 1A. (See Figure 82.)

b. Turning Portion. Section 2 is constructed
as specified in Paragraph 943 except that it begins at
the end of Section 1A instead of the end of Section 1.
To determine the height which must be attained
before commencing the missed approach turn, first
identify the controlling obstacle on the side of Sec-

tion 1A to which the turn is to be made. Then
measure the distance from this obstacle to the near-

est edge of the Section 1A area. Using this distance
as illustrated in Figure 82, determine the height of
the 40:1 slope at the edge of Section 1A. This height
plus 250 feet (rounded off to the next higher 20 foot
increment) is the height at which the turn should be
started. Obstacle clearance requirements in Section

2 are the same as those specified in Paragraph 944.b.

except that Section 2 is expanded to start at Point C
if no fix exists at the end of Section 1A or if no course
guidance is provided in Section 2 (See Figure 82.)

946.-949. RESERVED.

Section 5. Localizer

950. FEEDER ROUTES,

and LDA

INITIAL AP-

PROACH, AND INTERMEDIATE SEG-

MENTS. These criteria are contained in Paragraphs
920,921,922, and 923.

Chap 9
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9S1. USE OF LOCALIZER ONLY, Where no
usable glide slope is available, a localizer-only (front
or back course) approach may be approved, pro-
vided the ●pproach is &ie on a locdixer from a
final approach fw located within 10 miles of the
runway threshold. Criteria in this section are also
applicable to procedures based on kcalizer type
directional aids (LDA). Back course pl’OtXdU~

shall not be based on courses which exceed 6 degreeo
in width and shall not be approved for ofhet
localizes.

9S2. ALIGNMENT. Locdizers which are aligned
within 3 degrees of the runway alignmmit shall be
identified as localizcrs. If the alignment exceeds 3

degrees, they will be identified as LDA fdlities.

The alignment of the course for LDA facilities shall
meet the fd approach alignment criteria for VOR
on-airport f~tiea. See Chapter S, Paragraph 513,
and ~iU~ 48..

9S3. AREA. The W approach area and transi-
tional SIWf&Xdimensions are as specified in Para-
graph 930. However, only that portion of the final
approach area which is between the FAF and the
runway need be considered as the fti approach
segmentfti obstacle clearance purposes. The opti-
mum len~h of the final approach segment is 5 miles.
The MINIMUM length of the final approach seg-
ment shall be sufficient to provide adequate distance
for an aircrah to make the required descent. The
area shall be centered on the final approach course
and shall commence at the runway threshold. For

chtp 9
-%(I
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LDA procedures the final approach area shall
commence at the facility and extend to the FAF.
The MAP for LDA procedures shall not be farther
from the FAF than a point ad”acent to the landing

f!threshold perpendicular to the nal approach course.

954. OBSTACLE CLEARANCE. The minimum
obstacle clearance in the final approach area shall be
250 feet. In addition, the MDA established for the
final approach area shall assure that no obstacles
penetrate the transitional surfaces. The transitional
surfaces in localizer-only type a preaches begin at a

fheight not less than 250 feet be ow the MDA.

955. DESCENT GRADIENT. The OPTIMUM
descent gradient for a localizer-ord a~p~~;l#J
not exceed 300 feet per mile. Z-h
descent radient and method of computation shall be

Ras speci ed in paragraph 513d.

956. MINIMUM DESCENT ALTITUDE.
Because no glideslo

r
is associated with a localizer-

only ap roach, the owest altitude on final approach
iis speci ed as au MDA, not a decision height (DH).

The MDA adjustments specified in paragraph 232
shall be considered.

957. MISSED APPROACH SEGMENT. The
criteria for the missed approach segment are
contained in paragraphs 942, 943, and 945. The
missed approach point is on the final ap roach

f!course not farther from the final approach x than
the runway threshold (first usable portion of the
landing area for circling approach). The missed
a preach surface shall commence over the MAP at
J e required height. See paragraph 274.

958.-959. RESERVED.

Section 6. ILS Category II

960.-%9. RESERVED.

Section 7. ILS Category HI

970.-979. RESERVED.

Section 8. RESERVED.

980.-989. RESERVED.

3/12/93
● Section 9. Simukaneous ILS Procedures

990. GENERAL. Simultaneous dual and triple ILS
approach procedures using ILS installations with
parallel courses may be authorized when the
minimum standards in this section and section 1 are
met . *

991. SYSTEM COMPONENTS. Simultaneous
ILS approach procedures require the following basic
components.

a. An ILS specified in section 1 of this chapter
for each runway. Adjacent markers of the separate
systems shall be separated sufficiently to preclude
interference at altitudes intended for use.

● b. ATC approved radar for monitoring
simultaneous operations.

992. INOPERATIVE COMPONENTS. When
any component specified in aragraph 991 becomes

r
ino rative, simultaneous I!S approaches are not
au orized on that runway. ●

993. FEEDER ROUTES. The criteria for feeder
routes are contained in chapter 2, section 2.-

994. INITIAL APPROACH SEGMENT. The
criteria for the initial approach segment are contained
in chapter 2, section 3. The initial approach shall be
made from a facilit or satisfactory radio fix b
radar vector. ProcJ {ure and penetration turns sha 1
not be authorized.

● a. Altitude Selection. In addition to
obstacle clearance requirements, the altitudes
established for initial approach shall provide the
following vertical separation between glide slope
intercept altitudes.

(1) Dual. Simultaneous dual ILS
approaches shall require at least 1,000 feet vertical
separation between glide slope intercept altitudes for
the two systems. See figure 96A.

(2) Triple. Simultaneous triple ILS
approaches shall require at least 1,000 feet vertical
separation between glide slope intercept altitudes for
any combination of runways. No two runways share
the same lide slope intercept altitude. See

%figure 96 .

-----

b. Localizer Intercept Point. The localizer
intercept point shall be established in accordance
with aragraph 922.

d
Intercept angles may not *

ex 30 degr-; 20 degrees is optimum.

Page 84 chap9
Par 953



3/12/93

995. INTERMEDIATE APPROACH SEGMENT.
Criteria for the intermediate segment are contained in

L paragraphs 241 and 242, except that simultaneous IN
procedures shall be constructed with a straight
intermediate segment aligned with the final approach
course, and the minimum length shall be established in
accordance with paragraph 922. The intermediate
segment begins at the point where the initial approach
intercepts the final approach course. It extends along
the inbound course to the glideslope intercept point.

996. FINAL APPROACH SEGMENT. Criteria for
the fiml approach segment are contained in section 3 of
this chapter.

997. FINAL APPROACH COURSE STANDARDS.
The final approach courses for simultaneous ILS
approaches require the following:

a. Dual approaches shall have a minimum of
4,300 feet separation between parallel final approach
courses.

b. Triple approaches shall have a minimum of
5,000 feet separation between parallel final approach
courses. For triple parallel approach operations at
airport elevations above 1000 feet MSL, airport
surveillance radar with high resolution final monitor aids
or high update radar with associated final monitor aids
shall be required.

c. No Transgression Zone (NTZ). The NTZ
shall be 2,000 feet wide equidistant between final
approach courses.

d. Normal Operating Zone (NOZ). The area
between the final approach course and the NTZ is half
of the normal operating zone,

(1) The NOZ for dual simultaneous ILS
approaches shall not be less than 1,150 feet in width
each side of the final approach course. See figure 97A.

(2) The NOZ for triple simultaneous KS
approaches shall not, be less than 1,500 feet in width
each side of the final approach course. See figure 97B.

8260.3B CHG 13

a. Dual. Missed approach courses shall diverge
a minimum of 45 degrees.

b. Triple. The missed approach for the center
runway should continue straight ahead. A minimum of
454egree divergence shall be provided between adjacent
missed approach headings. At least one outside parallel
shall have a turn height specified that is not greater than
500 feet above the TDZ elevation for that runway.

999. RESERVED.

998. MISSED APPROACH SEGMENT. Except as
stated in this paragraph, the criteria for missed approach
are contained in section 4 of this chapter. A missed
approach shall be established for each of the
simultaneous systems. The minimum altitude specified
for commencing a turn on a climb straight ahead for a
missed approach shall not be less than 400 feet above
the TDZE.

chap 9
Par 995
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— l-4300’-q

Figure 96A. INITIAL APPROACH SEGMENT, SIMULTANEOUS ILS. Par 994.

Pom”+’”””o+

Figure 96B. INITIAL APPROACH SEGMENT FOR
TRIPLE SIMULTANEOUS ILS. Par 994.

Page 86
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CHAPTER 10. RADAR PROCEDURES

1000. GENERAL This chapter applies to approach

procedures based on the use of ground and airborne
radar. Four types of radar procedures are COVered:

a. %xision A-h Ru&w. A * *#y

of azimuth, age, ~d #de *P ~orma~oxL
which provides for precision appmache.s to a
runway.

b. Aiprt SwwWnce Ra&r. A radar
installation with a display of azimuth and ran~,
which provides a radar vectoring capability for final
approach to an airport.

c, Simultaneous Radar Piwceduw. A radaror
radars which serve parallel runways and provide for
simultaneous approachesto authorized minimums.

d Airborne Radhr. A radar installation in an
aircraft with a display of azimuth and range which
provides a capability for an instrument approach
when used with appropriate terrain, reflector, or
transponder return.

100L-1OO9.RESERVEDO

Section L Precision Approach Radar (PAR)

1010. SYSTEM COMPONENTS. A PAR system
consists of a precision approach radarfacility which
meets the requirements for the pperating agency.

1011. INOPERATIVE COMPONENTS. Failure of
azimuth and range information renders the entire
PAR inoperative. When the glide dope feature
becomes inoperative, the PAR reverts to a non-
precision approach system and non-precision
minimums (paragraph 350) apply. In this case,
obstacle clearance shall be as specified in paragraph
953 for localizer and LDA approaches.

* *

1012. LOST COMMUNICATION PROCE
DURES. The PAR procedure shall include
instmctions for the @lot to follow in the event of a
loss of communications with the radar controller.
Alternate lost communications procedures shall be
established for use where multiple approaches are
authorized.

1013. %DER ROUTES AND INITIAL
APPROACH SEGMENTS. Navigational guidance
for feeder routes and initial segments may be
protided by surveillant radar, other navigation

facilities, or a combination thereof. When radar is
used as the primary means of navigation guidance,
the criteria specified in .Section 4 of this chapter
shall apply. When other navigational facilities are
used as the primary means of navigational guidance,
the criteria specified in Chapter 2, Sections 2 and 3,
shall apply as appropriate.

1014. INTERMEDIATE APPROACH SEG-
MENT. Navigational guidance in the intermediate
segment may be provided by ASR, PAR, other
navigation facilities, or combination thereof. Except
as stated in this paragraph, the criteria for the
intermediate segment are contained in Chapter 2,
Section 4. The intermediate segment begins at the
point where the initial approach course intercepts
an extendon of the final approach course. This
extension is the intermediate course. It extends
along the inbound final approach course to the
point of interception of the glide path. The
minimum length of the intermediate segment
depends on the angle at which the initial approach
course intercepts the intermediate, and is spedfied
in Table 20. The MAXIMUM angle of interception
shall be90°.

Table 20. INTIXMEIMATE SEGMENT ANGLE OF
INTERCEPT VS. SEGMENT LENGTH,

Maximum Angje (De.grec~) 1 Minimum Length (Miks)
Is 1
30
45 :
60 4
75
90 i?

1

NOTE: T?Iis table may be interpolated

1015. DESCENT GRADIENT. Even though the
minimum length of the intermediate segment may
be less than that specified in Chapter 2, Section 4,

Mermediate descent criteria specified in
~IY@S ~ ad M SW be applied to at
least 5 miles of flight track immediately prior to the
glide slope intercept point.

chap 10
Par 1000 Page 87
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1016. ALTITUDE SELECTION. Altitudes
selected for the initial approach and intermediate

* approach segments provide required obstacle

clearance as specified in Chapter 2. In addition, the
selected altitudes shall NOT be less than the glide
slope interception altitude. Where PAR and ILS
serve the same runway, the glide slope interception
altitude should be the same for both, and the point
of interception should be the outer marker wherever
possible. *

1017.-1019, RESERVED.

%&on 2. PAR Final Approach

1020. FINAL APPROACH SEGMENT. The final
approach segment begins at the final approach fix
(FAF). The FAF in PAR procedures is the point
where interception of the glide slope occurs. The
Poht of glide slope inter-on shall NOT be less
than 3 miles from the landing threshold, When the
glide slope is inopetitive, the FAF is a point on the
final approach course within 5 miles of the landing
threshold but not les than the distance required by

* descent gradient criteria. The FAF for procedures
without a glide slope should coincide with the FAF
for PAR. *

a. Alignment The final approach course shall
be aligned with the runway centerline.

b. Areu. The area considered for obstacle

ckarance in the final approach segment consists of
a final approach area and transitional surfaces (see

PWfW@ 1~). ne final approach area has the
following dimensions:

(1) Length The final approach area is
50,000 feet long measured outward along the final
approach course from a point beginning 200 feet
outward from the nmway threshold. Where
operationally required by other procedural
considerations due to existing obstacles, the length
may be increased as shown in Figure 98. ‘l%e final
approach area used shall only*be that portion of the
area which is between the glide slope interception
point and the point 200 feet from the runway
threshold.

Figw 98. PAR FINAL APPROACti AREA. PaI 1020.b.

(2) Width. The final approach area is
centered on the extended runway centerline. The
area has a total width of 1,000 feet at the point XIO
feet from the threshold and expands uniformly to a
total width of 16,000 feet at a point SO,(XIOfeet
from the point of beginning. This width further
expands uniformly where a greater len@ ~

* required as in paragraph 1020b(l), See Figure 98. *
The width either side of the centerline at a given
distance “D’ from the point of beginning can be
found by using the formula 500 + .15D = l/2W.
For example, if D is 50,000 feet; 500 + .15x 50,000
= 8JM0, which is 1/2 the width, Therefore, the
total width is 16,000 feet at the 50,000 foot point.

NOTE: Where glide slope interception occurs at u
distunce gnwter than s0,2W feet+ h th=h~
the final upproach area and the final qqwouch
surface may be extended symmetrically to a
maximum distance dktated by the usability of the
gtide dope.

1021. FINAL APPROACH OBSTACLE CLEAR-
ANCE SURFACE. The final approach obstacle
clearance surface is an inclined plane which
originates at the runway threshold elevation 975
feet outward from the GPI, and which overlies the
final approach area. The surface is divided into two
sections, an inner 10,000-foot section and an outer
40,000-foot section. The slope of the surface
changes at the 10,000-foot point. The exact gradient
may differ according to the angle at which the glide
slope is established. The 50:1 and 40:1 slopes which
are applicable to the 2 1/2° glide slope shall be
established unless other slopes must be used to

Page 88

Chap 10
Par 1016

--



4/1/83

assure reauired clearance over existing obstacles.
.—- Table 21 s’~cifies the slopes which provide required

obstacle clearance for several glide slope angles. See
also paragraph 1025.

Table 21. W ANGLE VS. FINAL APPROACII
SUWACE SLOW RATIO&

?
(M Ar@c Approximate Slope Approxinlalc Sbpo
(Degrvcs) of Inner Section of Outer Soclion

2 96.5:1 61.5:1
2114 66:1 48.s: 1
21/2 50: I 40:1
2 3/4 40.s:1 34:1
3 34:1 “ 29S: I

NW%’: Scc graph, Apprndix 2, Figwt 132 Jbr Interpo
MIM.

1022. TRANSITIONAL SURFACES. Transitional
surfaces for PAR are inclined planes with a slope of
7:1 which extend outward and upward from the
edges of the final approach area, starting at the
height of the applicable final approach surface and
extending for a lateral distance of 5,000 feet at right
angles to the runway centerline. See Figure 98.

1023. DELETED.

1024. OBSTACLE CLEARANCE OUTSIDE THE
DH POINT. No obstacle shall penetrate the
applicable final approach obstacle clearance surface

specified in paragraph 1021 or the transitional
surfaces specified in paragraph 1022. The required
obstacle clearance is based on the difference
between the glide slope angle and the appropriate
final approach surface specified in paragraph 1021.
To determine the minimum required obstacle
clearance in feet at any distance “D’ from the GPI
the following formula may be used:

For “D” less than 10,975 feet, the minimum
required clearance is ,02366 D + 20 feet. See alSO
paragraph 1025.

For “D’ 10,975 feet or over, the minimum required
clearance is .01886 D + 75 feet.

NOTE: X4e clearance provided by the formula is a
MINIMUM requirement. Obstacle clearance greuter
than 500 feet need not be upplied unkss required in
the intewt of safety due to such factors as
precipitous terrain or PAR hdution peculiarities.
lhe Nornogruph in Figure 99 provides u simple
method of &tennining the minimum obstacle

8260.3B CHG 4

ckamnce requirements. Also iraduded in Figure 99
is an example of a method fw detemdning the

required glide dbpe ungk For uddtkmd obsluck
limitations see pamgmph 102S.

1025. OBSTACLE CLEARANCE INSIDE THE
DH POINT. The lowest landing minimums as
specified in paragraph 350 may be approved when

* no obstacles penetrate the final approach obstacle
clearance surface applicable to the commissioned
glide slope angle, beginning 200 feet outward from
the threshold and at least 975 feet from the GPI,
and extending to the DH point. When penetration
of this surface exists, consideration should be given
to the removal of the obstacle or relocation of the
landing threshold. See Figure 131, *

1026. GLIDE SLOPE. In addition to the
required obstacle clearance, the following shall
apply to the selection of the glide slope angle
and antenna location.

a. Glide Slope Angle. The optimum glide slope
angle is 2 1/2°. Angles less than 2° or more than 3°
shall not be established without the authorization of
the approving authority. Where PAR serves a
runway that is also send by ILS and/or VASI, the
PAR, ILS, and VASI glide slope angles and RPI
shall coincide. The PAR glide slope angle shall be
within 0.20° of the ILS/VASI glide slope angle and
the RPI shall be within plus or minus 50 feet of the
ILS/RPI and/or VASI runway reference point
(RRP).

b, Glide SZupel%wshold Crossing Height. The
optimum threshold crossing hei@t is 50 feet. The
MAXIMUM height is 60 feet. A height as low as 32
feet for military airports may be used at locations
where special considerations of the glide path angle
and antenna location are required. Where the glide
slope threshold crossing height exceeds 60 feet,
consideration shall be given to the relocation of the
landing threshold to insure effective placement of
the approach light system. See Appendix 2 for a
method of computing the threshold crossing h#ight.

--
Chap 10
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1027. RELOCATION OF GLIDE SLOPE. Where
minimum obstacle clearance cannot be obtained
with a 3° glide slope angle, and sufficient length of
runway is available, the glide slope may be moved
the required distance down the runway to obtain
the minimum obstacle clearance in the final
approach area. Where the glide slope threshold
crossing height exceeds 60 feet, consideration
should be given to relocating the landing threshold
to insure effective placement of the approach light
system. The minimum distance between the GPI
ancl the mnway threshold is 775 feet. (No minimum
GPI distance need be applied to military locations
provided minimum ROC and TCH standards are
met).

1028. DECISION HEIGHT (DH)

a, hfinimum Decision Height. For PAR the

decision height above the touchdown zone shall be

no lower than 100 feet for military procedures and

200 feet for civil procedures.

b. Adiusiment of Decision Height,

(1) Primary Final Approach Surface.
When minimum obstacle clearance cannot be
obtained with a 3° glide slope angle, and the
approving authority will not approve an angle in
excess of30, and the runway length does not permit
a compensating adjustment, the decision height
shall be increased accordingly. To establish the
minimum decision height which can be authorized,
extend a line horizontally outward from the top of
each penetrating obstacle, parallel with the runway
centerline, to a point of interception with the
established final approach obstacle clearance
surface. From the controlling point, extend a tine
vertically to a point of interception with the glide
slope. The height at the point of intersection with
the glide slope is the minimum decision height,
except that application of this method need not
require a decision height that is more than 250 feet
above the obstacle, This decision height shall not be
less than 250 feet. See Figure 79,

(2) Transitional Surface. Where
minimum obstacle clearances cannot be met in the
transitional surfaces, and when deemed necessary,
consideration will be given to an adjustment in the
decision height commensurate with the degree of
interference presented by the particular obstacle or
obstacles. See Figure 79.

1029. RESERVED.

Section 3. PAR Missed Approach

1030. MISSED APPROACH SEGMENT. The
missed approach segment begins at the missed
approach point and ends at an appropriate point or
fix where initial approach or en route obstacle
clearance is provided, Missed approach procedures
shall be based on positive course guidance where
possible.

1031. MISSED APPROACH POINT (MAP). The
missed approach point is a point on the final
approach course where the height of the glide slope
is equal to the authorized decision height.

1032. STRAIGHT MISSED APPROACH. The
straight missed approach area (maximum of 15”
turn from final approach course) starts at the MAP.
The length of the area is 15 miles measured along
the missed approach course. The area has a wklth
equal to that of the final approach area at the
missed approach point and a width equal to that of
the initial approach area at a point 15 miles from
the MAP. The missed approach area is divided into
2 sections.

* a. Section 1 starts at the MAP and is
longitudinally centered on the missed approach
course. It has the same width at the MAP as the
final approach area. *

Page 90
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b. Scwtion 2 starts at the end of Section 1 and
is centered on a continuation of the Section 1 course.
The width increases uniformly from 1 mile at the
beginning to 12 miles at a point 13.5 miles from the
beginning. A secondary area for reduction of obsta-
cle clearance is identified within Section 2. The
secondary area is zero miles wide at the beginning
and increases uniformly to 2 miles wide at the end of
Section 2. Positive course guidance is required to
reduce obstacle clearance in the secondary area. See
Figure 100.

1033. TURNING MISSED APPROACH. Where
turns of more than 15 degrees are required in a missed
approach procedure, they shall begin at an altitude
which is at least 400 feet above the elevation of the
touchdown zone. Such turns are assumed to begin at
the point when Section 2 begins. The flight track and
obstacle clearance radii used shall be as specified in
Table 5, paragraph 275. To determine the length of
Section 1:

a. Add 400 feet to touchdown zone elevation.

b. Round to next higher 100 foot incxement.

c. Subtract the decision height value from the
result of steps a & b.

d. Divide the result by 152 to obtain the re-
quired length of Section 1 in nautical miles.

e. Minimum length of Section 1 shall be 1.5

NM.

The width at the end of Section 1 is determined by
symmetrically extending Section 1 to the required

l-s~ —-----13,S NM–—-———— —~

4 NM

I
1

.— .— .—— ._ _ . .

[
Sacrim I - Surfam 41

N-: Width Vuks d MAP
4NM

Figure 100. PAR STRAIGHT MISSED APPROACH AREA.
Par 1032.b.

Figure 101. PAR TURNING MISSED APPROACH AREA.
Par 1033

length The inner boundary of Section 2 shall begin at
the edge of Section 1opposite the MAP. The outer and
imer boundary lines shall flare to the width of the
initial approach area at 15 NM from the MAP mea-
sured along the flight path. Secondary areas for teduc-
tion of obstacle clearance am identified within Section
2. The secondary areas begin after compktion of the
turn. They are zero miles wide at the point of begin-
ning and increase uniformly to 2 miles wide at the end
of Section 2. Positive course guidance is required to
reduce obstacle clearance in the secondary areas. See
Figure 101.

1034. MISSED APPROACH O_ACLE

CLEARANCE.

a. Stra@ht JUikd Approach Area. No obsta-
cle in %tion 1 or Section 2 may penetratea 401
surface which originates at the MAP at the height of
the final approach surface, but not more than 250
feet below the DH, and which overlies the entire
missed approach area.

b. Turning Miked Approach h. Section 1
obstacle clearance is the same as that for straight
missed approached. To determine the obstacle clear-
ance requirements in Section 2, the dividing line
between Section 1 and 2 is identified as “A-B-C”.
The height of the missed approach surface over any
obstacle in Section 2 is determined by measuring the
distance from the obstacle to the nearest point on
line A-B-C, and computing the height according to
the 40:1 ratio, starting at the height of the missed
approach surface at the end of Section 1.

Par 1032 Chap 10
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c. S&on* Aeas. Where secondary areas
are considered, no obstac!e may penetrate a 12:1
surfacewhich slopes outwardand upwardfrom the
missedapproachsurface.

d. Diwontinuamx. Where the 401 surf=
reaches a height of 1000 feet below the missed
Appmh altitude (Paragraph 270) further applica-
tion of the surface is not required.

1035. COMBINA~ON STRAIGHT AND

TURNING MISSED APPROACH AREA. If a
straight climb to an altitude greater than 400 feet is
necasary prior to commencing a missed approach
turn, a combination straight and turning missed
approach area must be constructed. The straight
portion of this missed approach area is divided into
Sections 1 and 1A. The portion in which the turn is
made is Section 2.

a. Stn@ht Po~”on. Sections 1 and 1A corre-
spond respectively to Sections 1 and 2 of the normal
straight missed approach area and are constructed
as specified in Paragraph 1032 except that Section
1A has no secondary areas. Obstacle clearance is
provided as specified in Paragraph 1034.b. The
length of Section 1A is determined as shown in
Figure 102 and relates to the need to climb to a
specifkd altitude prior to commencing the turn. The

line A’-B’ marks the end of Section 1A. Point C’ is
9000 feet from the end of Section 1A (see Figure
102).

b. Tkning Portion. Section 2 is constructed
as specified in Paragraph 1033 except that it begins
at the end of SectIon 1A instead of the end of Section
1. To determine the height which must be attained
before commencing the missed approach turn, first
identify the controlling obstacle on the side of Sec-
tion 1A to which the turn is to be made. Then
measure the distance from this obstacle to the near-
est edge of the Section 1A area. Using this distance
as illustrated in Figure 102 determine the height of
the 401 slope at the edge of Section 1A. This height
plus 2S0 f=t (rounded off to the next higher 20 fdot
increment) is the height at which the turn should be
started. Obstacle clearance requirements in Section
2 are the same as those specified in Paragraph
1034.b except that Section 2 is expanded to start at
Point C if no fix exists at the end of Section 1A or if
no course guidance is provided in Section 2 (see
Figure 102).

1036.-1039. RESERVED.

Stctioa 4. Airport Surveillance Radar (ASR)

1040. GENERAL This section applies to approach
procedures based on the use of ASR. ASR maybe
used to provide primary navigation guidance within
the operational coverage of the radar. ASR ap-
proaches may be established where the coverage and
alignment tolerances specified in the U.S. Standard
Flight Inspection Manual can be met and the airport
is not more than 20 miles from the radar antenna.

1041. INITIAL APPROACH SEGMENT. The
initial approach segment begins at the position the
aircraft is in when radar contact is established, and
ends at the intermediate fix. Radar guidance maybe
used in pre-established patterns or may be provided
by diverse vectors issued by the radar controller.

a. Radar Patterns. Radar patterns shall be-
gin at an established fix or point which permits
positive radar identification.

(1) Alignment. The initial approach

course, or courses, shall be selected to coincide with
aircraft maneuvering capability and to satisfy air
traffic flow requirements. The angle at which the
initial approach course joins the intermediate course
shall not exceed 90 degrees.

(2) Area. The area considered for obsta-
cle clearance is 3 miles (5 miles at distances greater
than 40 miles from the radar antenna) either side of
the designated pattern course. There is no secondary
area. The area has no specific maximum or mini-
mum length. However, the initial approach must be
long enough to permit the altitude loss required by
the procedure at the authorized descent gradient.

NOTE: Air Route Surveillance Radar (ARSR)
may be used to provide course guidance up to and
including the intenmxiiate fix orpoint.

(3) obstacle Clearance. A minimum of
1000 feet of clearance shall be provided over all
obstacles in the initial approach area. Clearance over
a prominent obstacle which is displayed as a perma-
nent echo on the radar scope may be discontinued

after the aircratl has been observed to pass the
obstacle. Allowance for precipitous terrain should
be made as specified in Paragraph 323. The altitudes
selected by application of the obstacle clearance
criteria specified in this paragraph may be rounded
to the nearest 100 f=t. See Paragraph 1043.
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after the aircraft has been observed to pass the
obstacle. Allowance for precipitous terrain should
be made as specified in Paragraph 323. The altitudes
selected by application of the obstacle clearance
criteria specified in this paragraph may be rounded
to the nearest 100 feet. See Paragraph 1043.

(4) Descent Gradients. The OPTIMUM
descent gradient in the initial approach is 250 feet
per mile. Where a higher descent gradient is neces-

sary, the MAXIMUM permissible gradient is 500
feet per mile. The OPTIMUM descent gradient for
high altitude penetrations is 800 feet per mile.
Where a higher descent gradient is necessary, the

MAXIMUM Wrmissiblegradient is 1000 feet per
mile.

b. Djveme Vectors. Navigation guidance of
an aircraft by diverse vectors issued by the radar
controller may commence upon positive radar
identification.

—

(1) Alignment. Diverse vectors issued by
the controller are selected to coincide with aircraft
maneuvering capability and to satisfy air traffic flow
requirements.

(2) Area. The area considered for obsta-
cle clearance shall be the entire area within the
operational coverage of the radar. This area may be
sub-divided to gain relief from obstacles which are
clear of the area in which flight is to be conducted,
There is no prescribed limit on the size, shape, or
orientation of these sub-divisions; however, they
shall be designed to emphasize simplicity and safety
in radar air traffic control applications.

(3) Obstacle Clearance. A minimum of
1000 feet of clearance shall be provided over all
obstacles within the operational coverage of the
radar or within the appropriate subdivision where
subdivisions have been established. Altitudes estab-
lished for use shall also provide 1000 feet of clear-
ance over all obstacles outside of the subdivision
within 3 miles of the subdivision boundary (5 miles
at distances greater than 40 miles from the antenna).
Clearance over a prominent obstacle which is dis-
played as a permanent echo on the radar scope may
be discontinued after the aircraft has been observed
to pass the obstacle. Allowance for precipitous ter-
rain should be made as specified in Paragraph 323.
The altitudes selected by application of the obstacle

clearance criteria specified in this paragraph maybe
rounded to the nearest 100 feet. See Paragraph 1043.

(4) Descent Gradient. The OPTIMUM
descent gradient in the initial approach is 250 feet
per mile. Where a higher descent gradient is neces-
sary, the MAXIMUM permissible gradient is 500
feet per mile. The OPTIMUM descent gradient for
high altitude penetrations is 800 feet per mile.
Where a higher descent gradient is necessary, the

MAXIMUM permissible gradient is 1000 feet per
mile.

1042. INTERMEDIATE APPROACH SEG-
MENT. The intermediate segment begins at the
radar fix where the initial approach course intersects
an extension of the final approach course. This

extension is the intermediate course, and the point of
intersection is the intermediate fix. The intermediate
segment extends along the intermediate course in-
bound to the point where final approach descent
commences This point is the final approach fix.

a. AIi@ment. The intermediate course is an
extension of the final approach course.

b. Area. The width of the intermediate seg-
ment is 3 miles either side of the course at the
intermediate fix. It tapers to the width of the final
approach area at the final approach fix. There are no
secondary areas. The length of the intermediate
segment shall not exceed 15 miles. The minimum
length of the intermediate segment depends on the
angle at which the initial approach course intercepts
the intermediate course, and is specified in the table
below. The MAXIMUM angle of interception shall
be 90 degrees.

c. Obstacle CIearance. A minimum of 500 feet

of clearance shall be provided over all obstacles in

Table 22. INTERCEPTION ANGLE VS. LENGTH OF
INTERMEDIATE SEGMENT.

Maximum Angle of
Interception

(Degrees)

Minimum Length of
Segment
(Miles)

K’
45
60
75
90

1
2
3
4
5
6

NOTE: This Table may be interpolated, See Figure 75,

Chap 10
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the intermediate area. Allowance for precipitous
terrain should be made as specified in Paragraph
323. Clearance over aprominent obstacle which is

displayed as a permanent echo on the radar scope
may be discontinued after the aircraft has been
observed to pass the obstacle. The altitudes selected

by the application of the obstacle clearance criteria
specified in this paragraph may be rounded to the

nearest 100 feet. See Paragraph 1043.

d. Descent Gradient. Because the intermedi-
ate segment is used to prepare the aircraft speed and

configuration for entry into the final approach seg-
ment, the descent gradient should be as flat as

possible. The OPTIMUM descent gradient should
not exceed 150 feet per mile. The MAXIMUM
descent gradient is 300 feet per mile. When the
length of the intermediate segment is less than
specified in Paragraph 242, intermediate descent
criteria shall be applied to at least 5 miles of flight
track immediately prior to the FAF.

1043. ALTITUDE SELECTION. Altitudes se-
lected for the initial and intermediate approach
segments shall be established in 100 foot increments.
For example, 1149 feet may become 1100 feet; and
1150 feet shall become 1200 feet.

1044. FINAL APPROACH SEGMENT. The final
approach begins at the final approach fix, which is a
radar fix and ends at the runway or missed approach
point, whichever is encountered last.

a. Alignment. The final approach course shall
be aligned on the extended runway centerline for

straight-in approach and to the center of the airport
for circling approach. When an operational advan-
tage can be achieved, the final approach course for
circling may be aligned to any portion of the usable
landing surface.

b. Area. The area considered for obstacle
clearance begins at the final approach fix and ends at
the runway or missed approach point, whichever is
encountered last, and is centered on the final ap-
proach course. The minimum length of the final
approach area shall be 3 miles. The maximum length
should not exceed 6 miles. See Figure 103. The

width of the primary area (Wp) is based on a
formula which provides 2 miles of width at the radar

antenna, increasing to 6 miles of width at a distance
(D) of 20 miles from the radar antenna. The formula
is l\2Wp = 0.1 D + 1 mile. There are no secondary
areas. See Figure 104.

c. Obstacle Clearance.

(1) Straight-In. A minimum of 250 feet

of clearance shall be provided over all obstacles in

the final approach area, except that where a promi-
nent obstacle which is displayed as a permanent
echo on the radar scopes exists it need not be
considered for obstacle clearance after the aircraft is
observed to have passed the obstacle. Allowance for
precipitous terrain as specified in Paragraph 323
should be made.

(2) Circling. In addition to the minimum
requirements specified in Paragraph 1044.c.( 1) ob-
stacle clearance in the circling area shall be as
prescribed in Chapter 2, Section 6.

:1 T() .
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Figure 103. TYPICAL ASR APPROACH SEGME’!TS. Par 1044.b.
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1044.d. DESCENT GRADIENT. The OPTIMUM

descent gradient is 300 feet per mile. The
MAXIMUM descent gradient is 400 feet per mile.

(1) Straight-In Approach. The descent gra-
dient shall be computed using the distance from the
FAF to the runway threshold and the difference be-

tween the altitude over the FAF and TDZ elevation.

(2) Circling Approach. The descent gradient
shall be computed using the distance from the FAF to
the MAP and the difference between the altitude over
the FAF and MDA.

1045. DEVIATION FROM ESTABLISHED RA-
DAR PA’ITERNS. Whenever it is necessary to
deviate from established radar patterns, obstacle
clearance prescribed in Paragraph 104 1.b. for
diverse vectors shall be provided by approved radar
vectoring charts.

1046. RADAR MONITOR. The use of ASR to
monitor aircraft flying a published procedure based
on another navigation system is encouraged to in-

crease accuracy and expedite air trafllc flow. How-
ever, no reduction in obstacle clearance may be
made as a result of such monitoring. This does not
preclude establishment of radar fixes in such pub-
lished procedures for the purpose of permitting
descent to a lower altitude.

1047. LOST COMMUNICATION PROCE-
DURES, The ASR procedure shall include instruc-
tions for the pilot to follow in the event of loss of
communications with the radar controller. Alter-

nate lost communication procedures shall be estab-

lished for use where multiple approaches are
authorized.

1048. MISSED APPROACH SEGMENT. The
criteria for the missed approach segment are con-
tained in Chapter 2, Section 7. The missed approach
point is on the final approach course not farther
from the final approach fix than the runway thresh-
old (first usable portion of the landing area for
circling approach). The missed approach surface
shall commence over the MAP at the required
height. See Paragraph 274.

1049. RESERVED.

Section 5. Simultaneous PAR Procedures

1050. GENERAL. Where facilities and equipment
are available to support the requirement, PAR ap-
proach procedures to parallel runways maybe estab-
lished. The criteria specified in Chapter 9, Section 9,
for simultaneous ILS procedures shall be used as a
guideline in developing such procedures.

1051.-1059. RESERVED.

Section 6. Airborne Radar Procedures

1060. GENERAL. Airborne radar procedures will
be developed and published for military use at a later
date.

1061.-1099. RESERVED.

Par 1044
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CHAITER 11. HELICOIWER PROCEDURES

Section 1. Administrative

1100. GENERAL. This chapter contains criteria for
application to “helicopter only” procedures. These
criteria are based on the premise that helicopters
are approach Category A aircraft with special

maneuvering characteristics. ‘I’he intent, therefore,
is to provide relief from those portions of other
TERPS chapters which are more restrictive than the
criteria specified herein. However, any criteria
cxmtained elsewhere in other chapters of this
document may be applied to helicopter only
procedures when an operational advantage may be
gained,

a. Identifkation of Inapplicable Ctiteria,
Criteria contained elsewhere in this document
normally apply to helicopter procedures Where this
chapter changes such criteria, the changed material
is identified. Circling approach and high altitude
penetration criteria do not apply to helicopter
procedures.

b. Use of Existing Facilities. Helicopter only
procedures based on existing facilities may be
developed using criteria contained in this chapter.

1101. TERMINOLOGY. The following terms are
peculiar to helicopter procedures and are defined as
follows:

a. HAL. Height above landing area elevation.

b. HAS Height Above the Surface. ‘I%eheight
of the MDA above the highest terrain/surface

* within a 5JW0-foot radius of the MAP in Point in ~
Space procedures.

c. Lunding Am as used in helicopter
operations refers to the portion of the heliport or
airport runway used, or intended to be used for the
lan~g and takeoff of helicopters.

d. Lunding Anm Bounday (LAB). The
beginning of the landing area of the heliport or
runway.

e. Point in Space Approach is an instmrnent
approach procedure to a point in space, identified
as a missed approach point, which is not associated
with a specific landing area within 2,000 feet of the
MAP.

8260.3B CHG 4

J Touchdoum zone as used in helicopter
procedures is identical to the landing area,

1102. DELETED.

1103. TYPE OF PROCEDURE. HELICOPTER
ONLY PROCEDURES are designed to meet low
altitude straight-in requirements ONLY.

* 1104. FACIIXITES FOR WHICH CRITERIA
ARE NOT PROVIDED. This chapter does not
include criteria for procedures predicated on
VHF/UHF DF, area navigation (RNAV), airborne
radar approach (ARA), or microwave landing
system (MLS). Procedures utilizing VHF/UHF DF
may be developed in accordance with the
appropriate chapters of this documents. Criteria for
RNAV, ARA, and MLS with high glide path angle
or selectable glide path angle capability will be
developed at a later date.

*

1105. PROCEDURE IDENTIFICATION,
Helicopter only procedures shall bear an
identification which includes the term “COPTER,”
the type of facility providing final approach course
guidance, and a numerical identification of the final
approaCh course, e.g., Com VOR ~,
COPTER NDB 270, COPTER PAR 327, COPTER
ASR 327, etc. If the procedure includes an arc final
approach, the word “ARC” will be used, and will be
followed by a sequential number, e.g., COPTER
VORTAC ARC 1, COPTER VOR/DME ARC 2,
COPTER TACAN ARC 3, etc.

NOTE: Where separate procedures at the same
location use the same type of fwility and same final
approach course such procedures will be
differentiated by adding an alphabetical sufix.

Section 2. General Criteria

1106. APPLICATION. These criteria are based on
the unique maneuvering capability of the helicopter
at airspeeds not exceeding 90 knots.

chap 11
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1107. POINT IN SPACE APPROACH. Where the
center of the landing area is not within 2,600 feet of
the MAP, an approach procedure to a point in space
may be developed using any of the facilities for
which criteria are provided in this chapter. In such

X- the point in space and the missed
approach point are identical and upon arrival at this
point, helicopters must proceed under visual flight
rules (or special VFR in control zone as applicable)
to a landing area or conduct the specified missed
approach procedure. The published procedure shall
be noted to this effect and also should identify
available landing areas in the vicinity by noting the
course and distance from the MAP to each selected
landing area. Point in space approach procedures
MIl not contain alternate minima.

1108. APPROACH CATEGORIES. When
helicopters use instrument fli@t procedures
designed for fixed wing aircraft, approach Category
“A” approach minima shall apply regardless of
helicopter weight.

1109. PROCEDURE CONSTRUCTION. Para-
graph 214 applies except for the reference to
circling approach.

1110. DESCENT GRADIENT. The descent
gradient criteria specified in other chapters of this
document do not apply. The optimum descent
gradient in all segments of helicopter approach
procedures is 400 feet per mile. Where a higher
descent gradient is necessary, the recommended
maximum is 000 feet per mile. However, where an
operational requirement exists, a gradient of as
much as 800 feet per mile may be authorized,
provided the gradient used is depicted on approach
charts. See special procedure turn criteria in
paragraph 1112+

1111. INITIAL APPROACH SEGMENTS BASED
ON STRAIGHT COURSES AND ARCS WITH
POSITIVE COURSE GUIDANCE. Paragraph232
is changed as follows:

a. Alignment.

(1) Courses. The 2-mile lead radial

@fied in paragra@ 232a(1) is reduced to 1 mile.
See Figure 3.

(2) Arcs$ The minimum arc radius
specified in paragraph 232a(2) is reduced to 4 miles.
The 2-mile lead radial may be reduced to 1 mile.
See Figure 10.

1112. INITM APPROACH BASED ON
PROCEDURE TURN. Paragraph 234 applies
except for all of subparagraph d and the number
300 in subparagraph e(1) which is changed to 600.
Since helicopters operate at approach Category A
speeds the $mile procedure turn will normally be
used. However, the larger lo-and l$mile areas may
be used if considered necessary.

.

a. lkcent Gmdierd. Because the actual
length of the track will vary with environmental
conditions and pilot technique, it is not practical to
specify a descent gradient solely in feet per mile for
the procedure turn. Instead, the descent gradient is
controlled by requiring the prowdure turn
completion altitude to be as close as possible to the
final approach fix altitude. The difference between
the procedure tum completion altitude and the
altitude over the final approach fix shall not be
greater than those shown in Table 23.

EN’rmY ZONE

.ldw====
.. ....

w

Figw 105. HEIICOFTER PROCEDURE TURN AREA.
PU1112

T* 23. ?ROCEDURE TURN COM?lXTYON ALTITUDE
m~?wlllz

TypeR-w Turn
I

AltituA Dfiereaa

lSdb FI’fkorn FAF

10dlo~from FAF

5mlb FTfkom FAF

15 mib?I’, no FAF

10mib Fr, noFAF

5mk?T. noFAF

witldlB60@ ftofdtovu FAF

WMn4000fto fdtova FAF

Within 2000 ft of ahm FAF

Not AtMmr&d

Wltbia4000ftof MDA ~Fkd

WItbin 2000 ft of MDAon Final
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1113. INTERMEDIATE APPROACH SEGMENT
BASED ON !S13WGHT COURSES. Pamgraph 242

is cimngeci as follows:

a. Af@neIu. The provisions of paragraph 242a -
apply with the exception that the intermediate course
shall not differ from tie fml approach course by more
than 60 degrees.

b. Area.

(1) Length. The OPTIMUM length of the
intermediate approach segment is 2 miles. The
minimum length is 1 mile and the recommended
maximum is 5 miles. A distance greater [Ium 5 miles
should not b used unless an operational requirement
justifies the greater distance. When the angle d which
the initial approach course joins [he intermediate course
exceeds 30 degrees (see figyro 3), the MINIMUM
length of tbe intermediate course is RS shown in [able

24.

1114. INTERMEDIATE APPROACH SEGMENT
BASED ON AN ARC. Pamgraph 243 is changed as
follows: hcs with a radius of less than 4 miles or
more than 30 miles from the navigation facility shall not
be used.

a. Area.

(1) Length.
intermediate approach
minimum length is 1

l%e OPTIMUM length of the
segment is 2 miles. The
mile and tbe recommended

maximum is 5 miles. A distance greater than 5 miles
sboulcl not be used unless an operational requirement

justifies the greater distance. When the angle at which
tbe initial approach “coursejoins the intermediate course

Tabh 24. MINIMUM 1 *INTERMEDIATE COL’RSE LIWCTI I
(Not ●ppkabk to PAR and US)

ANGLE MINIMUM l.ENCWll
(demces) (miles)

30 1.0
60 2.0

90 3.0

120 4.0

chap 11
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exceds 30 degrees (see fipre 3), the MINIMUM
Ienglb of Iho intcnncdiate course is m s!mwn in lnb!e
24.

111S. INTERMEDIATE SEGMENT WITJ UN \
PROCEDURE TURN SEGMENT. Pamgraph 244b s
Cluulged n.s follows: The normal procedure tu n

distance is 5 miles from the fix or from the fncilil .
This produces an intermediate segment 5 miles Ion/:.
The pwlion of the intermediate segment considered f, ~r
obstacle clearance will alwnys have lhe same Ienglh M
lhe procedure turn distance. A distnnce grwtcr I]MII5
miles shoukl not be uwxl unless an opcr~tiontil
rquircmcnt juslik the greater clis!ance. Scc figllrc
13, pnmgmph 244.

1 I 16. FINAL APPROACll. Pnrngnqh 250 npplics

cxcqt (lint Iltc word nmwRy is undcrstwxl 10 ilwluclc

lnmlin~ WW rnnd[lie rcfcrcncu 10 circling MiqmwwhdOCs
not ripply. The finni npproach course in precision
approticb procodurcs sludl bc }digncxl n,, ind icnled in
pnragmphs 1152 nnd 1159. For nonprccision
procedures find approach course nli~rmct}t sIMI1 bc MS

follows:

a. Approaches to a Landing Area. l%e final

approach course should be aligned so as to pms through
the larding ar~. Where m opemt ionnl dvnntttge cm
be achieved, a find approach course which does not
pass thug}] (he landing mx may bc cstddislwd,
prcvided such a course lies within 2GO0 fwl of Il}e
ccntcr of the huding area d (he MAP.

b. Poiw-k$’j)uce Apprtzx/w. The find nppronch
course shoukl be aligned to provide for tile most
effect ive opernt iond use of thc procedure consislct~t
wilh safety.

1117. IUISSED APPROACH POINT. Prnrq,pph 272

is changed to slnte !Iutt the spocifkd dist-ce may not be
more tlum the distwwe from Ihe find qpronch fix [u a
point not more than 2600 fed from the ccnlcr of the
larding arcn. The MAP maybe located more thnn 2600
feet from the hmding mea, provided k minimwu
visibility rngreeswi!h the incrcwd disltmcc; e.g., MAP
3800 feet from landing area, basic visibility is 31’4mile.
Scc figure 108. For poinl-in.spncc npprodws Ilw MAP
is on the fimil tilqvoticl] co~trsc N II)c cm! d’ lhc fiwl
~ppronch nres.

1118. STRAIGliT MISSED APPROACli AREA.
Pnmgmph 273 np]dics with the cxccp( ion tM thc lcng[h
of Ihe prinwy Nnd socondnry nlissd npproncll Nrc* is

Page 101
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reduced from 15 miles to 7.S miles and will have the
width of the appropriate airway at termination.

11190 STRAIGHT MISSED APPROACH
OBSTACLE CLEARANCE. Paragraph 274 applies
except that “TDZ or airport elevation” is changed to
“landing area elevation;” the slope of the missed
approach surface is changed from 40:1 to 20:1; and the
secondary area slope is changed from 12:1 to 4:1.

1120. TURNING MISSED APPROACH AREA.
The provisions of paragraph 275 apply with the

exception that when applying misstxi approach criteria

shown in figures 19 through 24, and table 5, change all

flight path lengths to 7.5 miles, missed approach surface

slope to 20:1, secondary slopes to 4:1, obstacle
clearance radius (R) to 1.3 miles, and flight path radius

@J to 4000 feet (.66 miles). The area width will
expand uniformly to the appropriate airway width.

11210 TURNING MISSED APPROACH
OBSTACLE CLEARANCE. All missed approach
areas described in paragraph 276 and depicted in figures
25 and 26 will be adjusted for helicopter operation using
the values shown in paragraph 1120. The area width
will expand uniformly to the appropriate akvay width.

1122. COMBINATION STRAIGHT AND
TURNING MISSED APPROACH. Paragraph 277
applies except that the values shown in paragraph 1120
shall be used, and point B is relocated to a position
abeam the MAP. The area width will expand uniformly
to the appropriate airway width. See figure 106.

1123. HOLDING ALIGNMENT. The provisions of
paragraph 291 apply with the exception when the final
approach fix is a facility, the inbound holding course
shall not differ from the f~ approach course by more
than 90 degrees.

1124. HOLDING AREA. Paragraph 292 applies
except that the minimum size pattern is No. 1.

Section 3. Takeoff and Landing
Minimums

1125. APPLICATION. The minimums specified in
this section apply to Helicopter Only procedures.

1126. ALTITUDES. Chapter 3, section 2, is changed

as follows:

a. In paragraph 320 “runway environment” is
understood aIso to mean “landing area environment. ”

b. In paragraph 321 reference to 40:1 is
changed to 20:1.

c. Paragraph 322 does not apply.

d. Paragraphs 324, 938 and 1028 apply except
that a DH of 100 feet may be approved without
approach lights; the tables in paragraph 350 do not
apply, and table 29 in paragraph 1167 governs the
establishment of the DH.

1127. VISIBILITY. Chapter 3, section 3, is changed
as follows:

* a. NonPrecision Approaches.

(1) Approach to Runway. The minimum
vislldity may be 1/2 the computed straight-in CAT A
fixed-wing value from tables 6, 9, or 10, as applicable,
but not less than 1/4 mile/1 ,200 RVR.

(2) Approach to Landing Area. (Landing
area within 2600 feet of MAP). The minimum visibility
required prior to applying credit for lights may not be
less than the visibility associated with the HAL, as
specifkl in table 25. Paragraphs 330 ad 331 do not
apply.

b. Precision Approaches.

(1) Approach to Runway. The minimum
visl%ility may be 1/2 the corqmted straight-in CAT A

fixed-wing values specified in tables 9 and 10, but not
less than 1/4 mile/1200 RVR.

(2) Approach to Landing Area. The
minimum visibility authorized prior to applying credit
for lights is 1/2 mile/2400 RVR. Paragraphs 330 and
331 do not apply. *

c. Point-in-Space Approaches. The minimum
visibility prior to applying credit for lights is 3/4 mile.

If the HAS exceeds 800 feet, the minimum no-lights
visibility shall be 1 mile. No credit for lights will be
authorized unless an approved visual lights guidance
system is provided. See also paragraph 344. Alternate
minimums are not authorized. Table 25 does not apply.

---

.—
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EXAMPLE
MDAis360’ MSLbaeedoo obsmckeh theappnmch - A109U’MSLcamtroUimgobetac&bl~
(6076’) fiwntlMncuec&of-l.
A2fhlsurface whkhclearu the~ha~d W’ MSLattbe -edged Sectiml.
6076 Divided by20Equab304 1098 M&Is 304 Equals 794.
To detamine *umaltimde atwhithth. *a~ 8ibmftumy st8rtthe talm8dd250’~
Clenmnceandrolmd uptbemtothenext~ Xvkrememt.
794’ Plus 2s0’ Eqo,le 1044’ mmded up Eqomb NM&MSIa
To-7@’ti~AW’WLtik-~(1-9 MSL)atthe 2&ldbnbgradJentqfi
14,000’. This is the minimum Ieagtb of SectioO1.
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~ 106. COMBINATION MISSED APPROACH AREAaI%mgraph1122

* 1128. VISIBI~ CREDIT. Where vidility credit as a standard for helicopter approach lighting systems is
for lighting facilities is allowed for fixed-wing establisht?d. The con+s stated in paragraph 342
operations, the same type credit should be considered apply, except heliport markings may be substituted for
for helicopter operations. The approving authority will the runway marking requirements specified therein.
grant credit on an individual case basis, until such time *

.

chap11
Par 1127
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Table 2S. EFFECT OF HAL HEIGHT ON VISIBILITY
MINIMUMS. Par l127a

HAL 2s0=600 ft. 6ol-8a) ft. More thM
800 ft.

Vieibuity
AUaimum (MO I 1/2 I 314 I 1

* *

1129. TAKEOFF MINMUMS. Paragraph 370 does
not apply. Helicopter takeoff minimums will be in
accordance with the appropriate Federal Aviation
Regulations and Military Regulations.

Section 4. On-Heliport VOR (No FAF)

1130. GENERAL. Paragraph 400 does not apply.
These criteria apply to procedures based on a VOR
facility located within 2600 feet of the center of the
landing area in which no final approach fix is
established. These procedures must incorporate a
procedure turn.

1131. INITIAL AND INTERMEDIATE
SEGMENTS. These criteria are contained in section 2
of this cha@er.

1132. FINAL APPROACH SEGMENT. Paragraph
413 does not apply, except as noted below. The final
approach begins where the procedure turn intersects the
final approach course inbound.

a. Alignment. Paragraph 1116a applies.

b. Area. The prirnq area is longitudinally
centered on the final approach course. The MINIMUM
length is 5 miles. This may be extended if an

operational requirement exists. The primary area is
2 miles wide at the facility and expands uniformly to
4 miles wide at 5 miles from the facility. A secondary
area is on each side of the primary area. It is zero
miles wide at the facility and expands uniformly to
.67 mile on each side of the primary area at 5 miles

from the facility. See figure 107.

c. Obstacle Clearance. Paragraph 413C(1)

applies.

Page 104

Figure 107. FINAL APPROACH PRIMARY AND SECONDARY
AREA On-HeJiportVOR, No FAF, Par l132b. See aleo

Figure 10s.

d. Procedure TurnAMude. The procedure turn
completion altitude shall be in accordance with
table 23.

e. Use of Stepdown Fix. Paragraph 4 13e applies,
except that 4 miles is changed to 2.5 miles.

$ Minimum Descent Altitude. Criteria for
determiningg MDA are contained in section 3 of this
chapter and chapter 3.

Section 5. TACAN, VOR/DME, and
VOR with FAF

1133. FINAL APPROACH SEGMENT. Paragraph
513 does not apply, except as noted below.

a. Alignment. Paragraphs 11 16a and b apply.

b. Area. Paragraph 5 13b applies, except that

portion which refers to the minimum length of the final

approach segment. The minimum length of the final

approach segment is shown in table 26.

Table 26. MINIMUM LENGTH OF FINAL APPROACH
SEGMENT (MILES)

Magnitude of Turn Over the Facility

.-

30° 60° 90°

1.0 2.0 3.0

NOTE: l%u table may be hterpolated.
chap 11
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- c. Obstacle Ckarance.
applies.

1134. RESERVED

Paragraph 513.c.(1)

1135. MISSED APPROACH POINT. The identi-
fication of the MAP in Paragraph 514 is changed as
follows: The missed approach point is a point on the
final approach course which is not farther than 2600
feet from the center of the landing area. See Figure

108. For point in space approaches the MAP is on
the final approach course at the end of the final
approach area.

1136. ARC FINAL APPROACH SEGMENT
RADIUS. Paragraph” 523.b. does not apply. The

final approach arc shall be a continuation of the
intermediate arc. It shall be specified in nautical
miles and tenths thereof. The minimum arc radius
on final approach is 4 miles.

1137. ARC FINAL APPROACH SEGMENT
ALIGNMENT. Paragraph 523. b.(1) does not ap-
ply. The final approach arc should be aligned so as
to pass through the landing area. Where an opera-
tional advantage can be achieved, a final approach

course which does not pass through the landing area
may be established provided the arc lies within 2600

ft. of the landing area at the MAP.

1138. RESERVED.

MAP

FAF

““Y

MAP

MISSED APPROACH POINT OPTIONS

Figure 108. MISSED APPROACH POINTS. Off-Heliport
VOR with FAF. Par. 1135.

Section 6. ON-HELIPORT NDB, No FAF

1139. GENERAL. Paragraph 600 does not apply.
These criteria apply to procedures based on an NDB
facility located within 2600 feet of the center of the

Chap 11
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landing area in which no final approach fix is estab-

lished. These procedures must incorporate a proce-
dure turn.

1140. FINAL APPROACH SEGMENT. Para-

graph 613 does not apply except as noted below. The
final approach begins where the procedure turn
intersects the final approach course, inbound.

a. Alignment. Paragraph 11 16a. applies.

b. Area. The primary area is longitudinally
centered on the final approach course. The MINI-
MUM length is 5 miles. This maybe extended if an
operational requirement exists. The primary area is

2.5 miles wide at the facility, and expands uniformly
to 4.25 miles wide at 5 miles from the facility. A

secondary area is on each side of the primary area. It
is zero miles wide at the facility, and expands uni-

formly to .67 miles wide on each side of the primary
area at 5 miles from the facility. Figure 109 illus-
trates the primary and secondary areas.

/-/ \
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I \?-
/ .- ‘, 1.34
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FACILITY
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I I
\ ?J:~—Au -—-—-—- 1
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\ 10 3.0

\ ------ -- +0
\ SECONDARY

\ <1 +
\ ~ - AREA ‘-~ //-* :-- .-— — --- 1 1.34

-- I
--1 i

P-=-lo-—-l
Figure 109. FINAL APPROACH PRIMARY AND SECOND-

ARY AREAS. On-Heliport NDB. No FAF. Paragraph 1140.

c. Obstacle Clearance. Paragraph 6 13.c.( 1)
applies.

d. Proctxiure Turn Altitude (Descent
Gradient). The procedure turn completion altitude
shall be in accordance with Table 23,

e. Use of Ste@own Fix. Paragraph 6 13.e.
applies except that 4 miles is changed to 2.5 miles.

f Minimum Descent Altitude. Criteria for
determining the MDA are contained in Section 3 of
this chapter and Chapter 3.

Par 1133
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Section 7. NDB Procedures
with FAF

1141. GENERAL. These criteria apply to proce-

dures based on an NDB facility which incorporates
a final approach fix.

1142. FINAL APPROACH SEGMENT. Para-
graph 713 does not apply except as noted below:

a. Ali@ment. Paragraphs 1116.a. and b.

apply.

b. AH. Paragraph 7 13.b. applies except that
portion which refers to the minimum length of the
final approach segment. The minimum length is
specified in Table 26.

c. Obstacle Clearance. Paragraph 7 13.c.(1)
applies.

1143. MISSED APPROACH POINT. The identi-
fication of the MAP in Paragraph 714 is changed as
follows: The missed approach point is a point on the
final approach course which is not farther than 2600
f~t from the center of the landing area. See Figure
108. For point in space approaches, the MAP is on

the final approach course at the end of the final
approach area.

section 8. RESERVED.

1144.-1149. RESERVEDo

Seetion 9. ILS Procedures

1150. GENERAL. Ch@er 9 is changed as noted in
th~ section. These criteria apply to the present

design of instrument landing systems (on airport)

only.

11S1. INTERMEDIATE APPROACH SEG
MENT. Paragraph 922 applies with the exception
that Table 27 specifies the minimum length of the
intermediate segment based on the angle of intersec-
tion of the initial approach course with the localizer
came.

1152. FINAL APPROACH
graph 930 applies except that

Par 1141

SEGMENT. Para-

glide slope intercep-

tion need not occur prior to the FAF normally used
for fixed wing operations.

a. The optimum length of the final approach
course is 3.0 miles. The minimum length is 2.0 miles.
A distance in excess of 4.0 miles should not be used
unless a special operational requirement exists.

b. FtialApproach Tertmnation. The final ap-
proach shall terminate at a landing point (runway)
or at a hover point between the Decision Height and
the GPI. Where required, visual hoverhxi routes

will be provided to the terminal area.

1153. MISSED APPROACH AREA. Normally
existing missed approach criteria will be utilized for
helicopter operations. However, if an operational
advantage can be gained, the areas described in
Paragraphs 1168 through 1171 may be substituted.

1154. MICROWAVE ILS. Additional criteria will
be developed to exploit the capabilities of the micro-

wave ILS which is now under development. It is
expected that this new equipment will provide glide

slope angles in the range from 3 to 12 degrees and

the flexibility to satisfy special aircraft and ground
siting requirements.

1155. LOCALIZER AND LDA. Section 5 of

Chapter 9 is changed as noted in this paragraph.

a. Alignment. Paragraph 952 applies except
that LDA alignment shall be as specified in para-
graphs 1116.a. and b.

b. Area. Paragraph 953 applies except that

portion which refers to the minimum length of the

final approach segment. The minimum length of the
final approach segment is shown in Table 26.

c. Mimed Approach Point. The identification
of the MAP in Paragraph 957 is changed as fol-
lows: The missed approach point is a point on the
final approach course which is not farther than 26(K)
f~t from the landing area. See Figure 108. For

point-in-space approaches, the MAP is on the final
approach course at the end of the final approach

area.

—-
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Section 10. Precision Approach

Radar (PAR)

1156. INTERMEDIATE APPROACH SEG-

MENT. Paragraph 1014 applies with the exception
that Table27 specifies the minimum length of the
intermediate segment based on the angle of intersec-
tion of the initial approach course with the interme-
diate course.

Table 27. INTERMEDIATE SEGMENT ANGLEOF
INTERCEPTVS. SEGMENTLENGTH.Paragraph1156.

Angle (Degrees) Minimum Length (Miles)

30 1

60 2

90 3

NOTE: This table may be interpolated.

1157. RESERVED.

1158. FINAL APPROACH SEGMENT. The
provisions of Paragraph 1020. b.(1) and (2) do not

apply. The minimum distance from the glide slope
intercept point to the GPI is 2 miles.

1159. FINAL APPROACH ALIGNMENT. Para-
graph 1020.a. applies with the exception that a final
approach course shall be aligned to a landing area.
Where required, visual hover/taxi routes shall be

established leading to terminal areas.

1160. FINAL APPROACH AREA.

a. Length. The final approach area is 25,000
f=t long, measured outward along the final ap-
proach course from the GPI. Where operationally

required for other procedural considerations or for
existing obstacles, the length may be increased or
decreased symmetrically, except when glide slope

usability would be impaired or restricted. See Figure

110.

b. Width. The final approach area is centered
on the final approach course. The area has a total

width of 500 feet at the GPI and expands uniformly
to a total width of 8000 ft. at a point 25,000 ft.

‘.—
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outward from the GPI. The widths are further
uniformly expanded or reduced where a different

length is required as in Paragraph 1160.a. above. See
Figure 110. The width either side of the centerline at
a given distance “D” from the point of beginning
can be found by using the formula 250 + . 15D =
1/2 width.

1161. RESERVED.

1162. FINAL APPROACH OBSTACLE
CLEARANCE SURFACE. Paragraph 1021 does
not apply. The final approach obstacle clearance
surface is divided into two sections.

a. Section 1. This section originates at the

GPI and extends for a distance of 775 feet in the
direction of the FAF. It is a level plane, the elevation

of which is equal to the elevation of the GPI.

b. Section 2. This section originates 775 feet
outward from the GPI. It connects with Section 1 at
the elevation of the GPI. The gradient of this section
varies with the glide path angle used.

(1) To identify the glide slope angle and

associated final approach surface gradient to clear
obstacles in Section 2:

(a) Determine the distance “D” from
the GPI to the controlling obstacle and the height of
the controlling obstacle above the GPI.

--.-

--
-- --

Wrnrnetricd

I

Soo —.— -—. —.— - --- —

T
400V’

(2PI

I

I
I
I

I
-J

I
~“

~ ““4“As Operationally Required

Figure 110. PAR FINAL APPROACH AREA.
Par 1159 and 1160

Par 1156
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Table 28. FINALAPPROACHGLIDESLOPE- SURFACESLOPEANGLES.
Par.1162.b.

Glide Slope Less ~ ~
Angle(Degrees) Than 3

Section 2 obstacle * 1.65 2.51
clearancesurface
gradient(degrees)

NOTE: This table may be interpolated.
* See Par 1165a.

(b) Enter these values in the formula:

TAN. ANGLE = Obstacle height

D-775

(c) Convert the tangent angle. This is
the angle of the Section 2 approach surface gradient
measured at the height of the GPI.

(d) The minimum glide slope angle re-
quired is found in Table 28.

1163. TRANSITIONAL SURFACES. Paragraph
1022 does not apply. Transitional surfaces for PAR
are inclined planes with a slope of 4:1 which extend
outward and upward from the edges of the final

approach surfaces. They start at the height of the
applicable final approach surface, and are perpen-

dicular to the final approach course. They extend

laterally 600 feet at the GPI and expand uniformly
to a width of 1500 feet at 25,000 feet from the GPI.

1164. OBSTACLE CLEARANCE. Paragraph

1024 does not apply. No obstacle should penetrate

the applicable final approach surfaces specified in
Paragraph 1162 or the transitional surfaces specified
in Paragraph 1163. Obstacle clearance requirements

greater than 500 feet need not be applied unless
required in the interest of safety due to precipitous
terrain or radar system peculiarities.

NOTE: The terrain in Section 1 may rise at a
gradient of 75:1 without adverse effit on minimums
provided the sutiace is free of obstacles.

1165. GLIDE SLOPE. Required obstacle clear-

ance is specified in Paragraph 1164. In addition,
consideration shall be given to the following in the
selection of the glide slope angle:

Par 1162

5 6 7 8 12

3.37 4.23 5.09 5.95 9.39

a. If angles less than 3 degrees are established,
the obstacle clearance requirements shall be arrived

at in accordance with Paragraphs 1024 and 1025.

b. Angles greater than 6 degrees shall not be
established without authorization of the approving
authority. The angle selected should be no greater
than that required to provide obstacle clearance.

c. Angles selected should be increased to the

next higher tenth of a degree, e.g., 4.71 degrees
becomes 4.8; 4.69 degrees becomes 4.7.

1166. RELOCATION OF THE GLIDE SLOPE.
Paragraph 1027 does not apply. The GPI shall
normally be located at the arrival edge of the landing

area. If obstacle clearance requirements cannot be
satisfied, or if other operational advantages will

result, the GPI may be moved into the landing area
provided sufficient landing area is available forward
of the displaced or relocated GPI.

1167. ADJUSTMENT OF DH. An adjustment is
required whenever the angle to be used exceeds 3.8
degrees. See Table 29. This adjustment is necessary

to provide ample deceleration distance between the

DH point and the landing area.

1168. MISSED APPROACH OBSTACLE
CLEARANCE. No obstacle may penetrate a 20:1
missed approach surface which overlies the missed

Tabk 29. MINIMUMDH - GS ANGLE RELATIONSHIP.
Pare1167.

GS Angle(degrees) Up to 3.80 3.81 to5.70 OverS.70

MinimumDH (feet) 100 150 200

-,
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-> approach areas illustrated in Figures 113, 114 and
115. The missed approach surface originates at the

GPI. However, to gain relief from existing obstacles
in the missed approach area the point at which the
surface originates may be relocated as far backward
from the GPI as a point on the final approach course
which is directly below the MAP. In such cases the
surface originates at a height below the DH as
specified in Table 30. See Figure 112.

NOTE: When penetration of the 20:1 surfice orig-
inating at the GPI occurs, an upward adjustment to
the DH equal to the maximum penetration of the
surface should be considered.

1169. STRAIGHT MISSED APPROACH
AREA. The straight missed approach (maximum of
15 degree turn from final approach course) area

starts at the MAP and extends to 7.5 miles,

a. Prirnury Area. This area is divided into
three sections.

(1) Section 1A is a continuation of the
final approach area. It starts at the MAP and ends at
the GPI. It has the same width as the final approach

area at the MAP.

(2) Section lB is centered on the missed

approach course. It begins at the GPI and extends to a
point 1 mile from the MAP outward along the missed

Page 109

Table 30. BEGINNING POINT OF MISSED APPROACH
SURFACE.Par. 1168.

GS Angle(Degrees) 3 6 9

Dist. below DH point (feet) I 100I ’50I 200
NOTE: This table may be interpolated.

I

I

MAP
+ 77!P4

CPI

MISSEDAPPROACH SURFACEAT CPI

4

MAP k- 77!P 4
GPI

MISSEDAPPROACH SURFACEAT MAP

“OBSTACLESIN CROSSHATCHEDAREA NOT CONSIDERED.

Figure 112. MISSED APPROACH SURFACT
OPTIONS (Par 1168)

approach course. It has a beginning width the same as
the final approach area at the MAP and expands
uniformly to 4000 feet at 1 mile from the MAP.

\

‘ \~o, (3) Section 2 is centered on the continua.
tion of the Section 1B course. It begins 1 mile from
the MAP and ends 7.5 miles from the MAP. It has a

Height
beginning width of 4000 feet, expanding uniformly

1
to a width equal to that of an initial approach area at

.
, 7.5 mdesfrom the MAP.

b. Secondary Area. The secondary area begins
at the MAP, where it has the same width as the final

approach secondary area. In Section 1A the width
remains constant from the MAP to the GPI, after
which it increases uniformly to the appropriate

Figure 111. FINAL APPROACH AREA SURFACE AND airway width at 7.5 miles from the MAP. See Figure
OBSTACLECLEARANCE. Paragraphs 1162 and 1164. 113.

Chap 11 Par 1168
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Figure 113. STRAIGHT MISSED APPROACH.

1170. TURNING MISSED APPROACH AREA.
Where turns of more than 15 degrees are required in

a missed approach procedure, they shall commence
at an altitude which is at least 400 feet above the
elevation of the landing area. Such turns are as-
sumed to commence at the point where Section 2
begins. The turning flight track radius shall be 44)00
feet (.66 miles).

a. Rimary Au., The outer boundary of the

Section 2 primary area shall be drawn with a 1.3

mile radius. The inner boundary shall commence at

the beginning of Section 1B. The outer and imer
boundary shall flare to the width of an initial ap-
proach area 7.5 miles from the MAP.

b. Stxondmy Area. Secondary areas for re-

duction of obstacle clearance are identified with

Section 2. The secondary areas begin after comple-

tion of the turn. They are zero miles wide at the
point of beginning and increase uniformly to the
appropriate airway width at the end of Section 2.

Positive course guidance is required to reduce obsta-
cle clearance in the secondary area. See Figure 114.

1171. COMBINATION STRAIGHT AND
TURNING MISSED APPROACH AREA. If a
straight climb to an altitude greater than 400 f=t is

necessary prior to commencing a missed approach
turn, a combination straight and turning missed

approach area must be constructed. The straight
portion of this missed approach area is divided into
Sections 1 and 2A. The portion in which the turn is
made is Section 2B.

a. Strzught Portion. Sections 1 and 2A corre-

spond respectively to Sections 1 and 2 of the normal
straight missed approach area and are constructed

Parl170 Chap 11
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Figure 114. TURNING MISSED APPROACH AREA.

Par 1170.

as specified in Paragraph 1169 except that Section
2A has no secondary areas. Obstacle clearance is

provided as specified in Paragraph 1119. The length
of Section 2A is determined as shown in Figure 115,
and relates to the need to climb to a specified
altitude prior to commencing the turn. The line

A’-B’ marks the end of Section 2A. point C’ is 5300
feet from the end of Section 2A.

b. Turning Portion. Section 2B is constructed
as specified in Paragraph 1169 except that it begins
at the end of Section 2A instead of the end of Section
1. To determine the height which must be attained
before commencing the missed approach turn, first
identify the controlling obstacle on the side of Sec-
tion 2A to which the turn is to be made. Then
measure the distance from this obstacle to the near-

est edge of the Section 2A area. Using this distance

as illustrated in Figure 115, determine the height of

‘N

T
SEC.

SEC.
AREA

WIDTH

J

the 20:1 slope at the edge of Section 2A. This height

plus 250 feet (rounded off to the next higher 20 foot
increment) is the height at which the turn should be
started. Obstacle clearance requirements in Section
2B are the same as those specified in Paragraph 1121
except that Section 2B is expanded to start at Point
C if no fix exists at the end of Section 2A or if no
course guidance is provided in Section 2 (see Figure
115).

NOTE: Zhe miwxi approach arem expnd uni-
formly to the approptiateairway width.

Section 11. Airport Surveillance
Radar (ASR)

1172. INITIAL APPROACH SEGMENT. Para-

graph 1041 a.(l) applies except that 90 degrees is
changed to 120 degrees.

L

Chap 11 Par 1171
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exists ot the end of Sec. 2A or if no ~\

course guidance is provided in \)

Sec. 2B.

EXAMPLE:

DH is 200’ MSL.

A 1065’ controlling obstacle is

6100’ from the neor edge of

Sec. 2A.

A 20:1 surface which clears the

obstacle has a height of 760’

MSL ot the neor edge of Section

2A.

61 00’+ 20’= 305’

1065 – 305= 760’

To determine minimum oltitude

at which the missed approoch

aircraft may stort the turn add

250’ obstocle clearance and

round up the sum to the next

higher 20’ increment.

760’+250’= 1010’

Rounded up= 1020’

To climb 820’ from DH 200’ to

the turning altitude (1020’ MSL)

at the 20:1 cllmb grodient re-

quires 16,400’. Sec. 1 is 6076’

long; therefore Section 2A is re-

quired to be 10,324’ long.

Figure 115. COMBINATION STRAIGHT AND TURNING MISSED APPROACH. Paragraph 1171.

1173. INTERMEDIATE APPROACH SEG
MENT. Paragraph 1042.b. applies with the excep-
tion that the maximum angle of intercept is changed
to 120 degrees and Table 24 is used to determine the
required minimum length of the intermediate
segment.

1174. FINAL APPROACH SEGMENT. Para-
graph 1044 applies except for subparagraphs a., c.(2)

and d.

1175. MISSED APPROACH POINT. The identi-
fication of the MAP in Paragraph 1048 is changed as
follows. The missed approach point is a point on the

final approach course which is not farther than 2600
feet from the center of the landing area See Figure

108. For point in space approaches the MAP is on
the final approach course at the end of the final
approach area.

a. Alignment. Paragraphs 1116.a. and b.

apply. 1176.-1199. RESERVED.

Par 1173
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CHAPTER 12. DEPARTURE PROCEDURES

1200. GENERAL. These criteria specifj the obsta-
cle clearance requirements to be applied to diverse
departures, departure routes, and standard instrument

departures (SIDS). Obstacle identification surfaces
(01S) of 40:1 are used. A climb gradient of 200 feet
per NM will provide at least 48 feet per NM of
clearance above objects which do not penetrate the
01S. Objects which penetrate the 01S are obstacles
and shall be considered in the departure procedure by
specifying a flight path which will safely avoid the
obstacle(s) or by specifying a climb gradient greater
than 200 feet per NM that will provide 48 feet of
required obstacle clearance (ROC) for each NM of the
flight path. Takeoff ceiling and visibility minimums
shall be established for those departures specifying a
climb gradient.

1201. APPLICATION. Diverse departure criteria

(paragraph 1202) shall be applied to all runways
authorized by the approving authority for instrument
departures. Application of diverse departure criteria
may result in the need to develop specific departure

routes to avoid obstacles (paragraph 1203).

Page 113

(2) Obstacle Identification Surface. A

40:1 01S overlies Zone 1. It begins no higher than 35
feet above the elevation of the DER and rises in the

direction of departure.

b. Zone 2.

(1) Area. Zone 2 extends radially from a
point on the runway centerline located 2000 feet from
the start end of the runway. It is centered on the
extended takeoff surface centerline and excludes Zone

1. It extends the distance necessary for the 40: 101S to
reach the minimum altitude authorized for en route
operations. See Figure 116B.

2. Obstacle Identification Surface. A
40:1 01S overlies Zone 2 and has a beginning height
equal to the height of the 01S at the end of Zone 1.
Distance measurements to an obstacle shall be made

1202. DIVERSE DEPARTURES. At many air- 1

ports, a prescribed departure route is not required for

F

T 15”15”
2 NM

ATC purposes nor as the only suitable route to avoid
obstacles. In spite of this, there may be obstacles in the J_
vicinity of the airport that should be considered in 500 FT 500 FT
determining that restrictions to departures are to be
prescribed in a given sector(s). The mas and surfaces
described herein are to be used to identify such obsta- Figure 116A. ZONE 1 DIVERSE DEPARTURE,

cles. Sectors shall be described by bearings and dis-

tance from the airport xeference point which diverge at Ic
least 15° either side of the controlling obstacle. Depar- 1

tm restrictions shall be published as described in
paragraph 1207a.

a. Zone 1.

(1) Area. The area begins at the departure
end of the runway (DER) and has a beginning width
of 1000 feet (~ 500 feet from centerline). The area
splays 15° on each side of the extended runway
centerline for a distance of 2 NM from the DER. See
Figure 116A. Figure 116B. ZONE 2 DIVERSE DEPARTURE.

Chap 12 Par 1200
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I
ZONE 1

L

A 500FT 500 FT
\

I

I
ZONE 3

I
I
I

Figure 116C. ZONE 3 DIVERSE DEPARTURE.

from the runway edge or edge of Zone 1, whichever is
the shorter distance.

c, Zone 3.

(1) Area. Zone 3 covers the area in the
direction opposite to the takeoff, beginning 2000 feet
from the start end of the runway. It provides clearance
for 18CP turn departures and extends the distance
necessary for the 40:1 01S to reach the minimum
altitude authorized for en route operations. See Figure
116C.

(2)Obstacle Identification Surface. A
40:1 01S overlies Zone 3 and begins 400 feet above
airport elevation along the runway edge and rises
therefrom.

1203. DEPARTURE ROUTES. There are three

basic types of departure routes: straight, turning, and

t

+

I
DEPARTIME END OF 5COFT WIDE
TAKEOFF SUUFACE

RUtWAY

8260.3B CHG 1
2179

combination straight and turning. Departuxe routes

shall be based on positive course guidance acquired
within 10 NM from the DER on straight departures

and within 5 NM afier completion of turns on
departures requiring turns. Surveillance radar, when
available, may be used to provide positive course
guidance.

15°
SPLAY

Figure 116D. STRAIGHT DEPARTURE AREA WITHOUT Figure 116E. STRAIGHT DEPARTURE WITH COURSE
COURSE GUIDANCE. GUIDANCE FROM ON AIRFIELD FACILITY.

—.

Par 1202

—
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II



8260e3BCHG 1
2/79

Page 115

-

i NM

3 NM

5°

I

\5(MFJ2
I
I

I
I
I

10

1

7

10

/

I

/

/

b.

5 NM

a.

Figure 116F. STRAIGHT DEPARTURE WITH COURSE GUIDANCE FROM ON AIRFIELD FACILITY.
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a. StraightDepartures, A straight departure is

one in which the initial departure course is within 15°

of the alignment of the takeoff surface. Additionally,
the departure course must intersect the runway center-

line extended within 2 NM from the DER or the
departure course must lie within 500 feet laterally of
the runway centerline at the DER. See Figures 116D,
116E, 116F, 116G, and 116H. When the initial depar-
ture course is to a facility, a maneuvering segment is

provided under the provisions of paragraph

1203a(l)(b).

(1) Area. The area begins at the departure

end of the runway. It is based on the departure course

15°

\
/

/

\

\

\

\

z
z
0

I

/

/

/

I

FT.

Par 1203

Figure 116G. STRAIGHT DEPARTURE WITH OFFSET Figure 116H. DEPARTURE AREA WHEN LOCALIZER IS
DEPARTURE COURSE. USED FOR COURSE GUIDANCE.

Chap 12
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and has a minimum beginning width of 1000 feet
(~ 500 feet horn centerline). The edge of the ama
shall be no less than 500 feet from the centerline of the
runway and the departure course. For example, if the
departure course lies 500 feet from the centerline,
the beginning width of the area shall be no less than
1500 feet. See Figu~ 116G. The area splays 15° on
each side of the departure course and/or runway
centerline extended (whichever protects the greater

area) to the point where the boundaries intercept the
area associated with the navaid providing course guid-
ance.

(a) When course guidance is provided

by a localizer, the area specified in paragraph
1202a(1) shall be used for the first 2 NM of the
departure. This area shall be joined to the localizer
final approach area stated in paragraph 930b by lines
drawn from the extremities of the area at 2 NM from

the departure threshold to the width of the localizer
area at 10 NM. See Figure 116H. (At certain airports,
localizes, although installed, may not be available for
use as a departure navaid. )

(b) The area associated with the navaid
(other than a localizer) providing course guidance
shall have the following dimensions. It shall be 3 NM

(~ 1 1/2 NM) wide at the facility, it shall have a
maximum length of 10 NM and shall splay to a width

of 5 NMl (A 2 1/2 NM) at 10 NM from the facility. If
additional distance is xequired, the ama may be joined
fkom its extremities to the primary en route area using
4.5°2 of splay until primary en route width is reached.

NOTE 1: 6 NM (*3 NM) for NDB
NOTE 2: 5° for NDB

Page 117

(i) If a turn of 15° or less is required

over the faciiity, the inbound and outbound areas outer

boundaries shall be joined by an arc of 1 1/2 NM
radius.

(ii) If a turn of more than 15° but
less than 30° is required over the facility, the turning
departuxe area outer boundary radius (Table 31) shall
be applied to join the two areas. The outbound area

outer boundary shall be applied to join the two areas.
The outbound ama outer boundary shall be con-

structed by a line tangent to the arc and drawn to the
edge of the outbound area at 10 NM from the facility.
See Figure 1161.

(iii) If a turn of 30” or more is

requi~d over the facility, the area shall be extended a
distance of 1 NM beyond the facility aligned with the
inbound track at a width of 3 NM (~ 1 1/2 NM) and

the turning departure area outer boundary radius (Ta-

ble 31) shall be applied to join the extension to the area
associated with the outbound track. The outbound
area outer boundary shall be constructed by a line
tangent to the arc and drawn to the edge of the
outbound area at 10 NM from the facility. See Figure
116J.

(2) Obstacle Identification Surface. A

40:1 01S overlies the straight departm area and rises
in the direction of departure. The 01S begins at the
DER at an elevation no higher than 35 feet above the

elevation of the DER.

b. Turning Departures. If the initial departure
course does not meet the criteria specified in para-
graph 1203a, a turning departure shall be constructed.

Table31. Departure Turn Radii

FLIGHT TRACK RADIUS OUTER BOUNDARY RADIUS

TURN ALTITUDE NM (RI) NM (R)

CATS A & B OTHERS CATS A & B OTHERS*

S.L. to 1000’ MSL 1.0 2.5 2.0 5.5
1001’ to 3500’ MSL 1.2 2.7 2.4 5.9
3501 ‘ to 6000’ MSL 1.3 2.9 2.6 6.3
6001 ‘to 8500’ MSL 1.4 3.1 2.8 6.7
Above 8500’ MSL 1.6 3.4 3.2 7.3

e~e~e tum ~adii ~i[[ ~ccom~date speedsup to 350KIAS with 300Ong[eof bank.titer boun&~ radius?nllYbe reduced 1/2
NM for operational advantage. Rocedure must be annotated with airspeed restriction of 250 KIAS.

chap 12 Par 1203
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Figure 1161. TURN OF MORE THAN 15° BUT LESS
THAN 30” OVER FACILITY.

A turning departure is one in which the aircraft climbs

straight ahead on the heading of the takeoff surface
until reaching 400 feet above the airport elevation
(within 2 NM) and then immediately begins a turn to
intercept a departure course. Positive course guidance
is required within 5

See Figure 116K.

(1) Area.
vialed into Sections

Par 1203

NM after completion of the turn.

The turning departure mea is di-

1 and 2.

( a ) Section 1 is identical to the 15°

splay area specified in paragraph 1203a(1). It termi-
nates 2 NM from the beginning of the 15° splay area.

(b) Section 2 stats at the end of Section

1. The flight track and outer boundary radii shall be
determined from Table 31. The outer boundary line
shall splay 15° from the departure course beginning at
the point abeam the point where the turn is completed.
The inner boundary line shall begin at the runway edge
2000 feet from the start end of the takeoff surface on
the side in the direction of the turn (Point D).

It terminates at the same distance abeam the departure

course as the outer boundary does at the end of the
departure. The splay of Section 2 terminates when the
width reaches that of the primary en route structure.
Thereafter, en route criteria apply.

tion 1
graph

tween
CD. ”

(2) Obstacle Identification Surface.

(a) Section 1. A 40:1 01S overlies Sec-

and is identical to the 40:1 specified in para-
1203a(2).

(b) Section 2. The dividing lines be-

Sections 1 and 2 are identified as “AB, BC,
A 40:1 01S overlies Section 2 and has an initial

height equal to the terminating height of Section 1 at

any point along the dividing line and rises in the
direction of the departure course. The height of the
01S at any point in Section 2 is determined by measur-

ing the straight line distance from this point to the
nearest point on the “AB, BC, CD” dividing line.

c. Combination Straight and Turning Depar-

ture. If a straight climb to a height which is more than
400 feet above the elevation of the DER is necessary

prior to beginning the departure turn, a combination
straight and turning departure area must be applied.
Whenever possible, the point at which the turn com-

mences shall be identified by a fix or by the intersec-
tion of the initial dead reckoning departu~ course with
a radial or. bearing which provides positive course
guidance. When a fix, radial or bearing is not availa-
ble, the turn may be specified to commence at an

altitude based on a climb gradient of 200 feet per NM.
For example, a turn 1000 feet above DER elevation

shall be assumed to commence 5 NM from the end of

---

.
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TURN OF 30” OR MORE
OVER FACILITY.

5 NM

Figure 116J. TURN OF 30° OR MORE OVER FACILIN.

Par 1203
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Figure 116K. TURNING DEPARTURE.

runway. Positive course guidance is required within 5
NM after completion of the turn.

(1) Area. The combination straight and
turning departure is divided into Sections 1 and 2. See
Figure 116L.

(a) Section 1 is identical to the straight
departure area except that it extends to the point at
which the turn begins.

(b) Section 2 starts at the end of Section
1. The flight track and outer boundary radii shall be

determined from Table 31. The outer boundary radius
shall be drawn beginning a distance past the plotted
position of the turning point equal to the fix error,
along track accuracy, or abeam plotted position;
whichever is further from the end of the departure
runway. The imer boundary line shall begin at the
edge of the 15° splay area at a distance prior to the
plotted position of the turning point equal to the fix

.

Par 1203 Chap 12
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c
I
I

I

I

A

VARIABLE
LENGTH

500 FT

Figure 116L. COMBINATION STRAIGHT AND TURNING DEPARTURE.

error or along track accuracy plot plus 1 NM. Where
the turn is specified to commence at an altitude, the
outer boundary radius begins at the end of Section 1,
and the inner boundary line begins at the edge of-the
15° splay area abeam the DER. The outer boundtuy
line shall splay 15 degrees from the departure course
beginning at the point abeam the point where the turn
is completed. The inner boundary line is drawn from
the point of beginning to a point which is the same
distance abeam the departure course as the outer
boundary is at the end of the departure.

(c) Where a turn is required to intercept
a radial/bearing to proceed to or from a facility,

alternate area construction is necessary. See Figure
116M. The appropriate flight track radius will join the
radialhearing and the runway centerline extended.
The arc will be drawn from a point on the bisector of

the angle between the runway centerline extended and

the plotted position of the radial/bearing. Section 1
ends at the point of tangency of the extended center-

Chap 12

line and the arc. The inner boundary begins at the near

edge of Section 1 at a point 1 NM prior to the end of
that section. The outer boundary begins at the intersec-

tion of the extended 15° splay line of Section 1 and the
plotted position of the radial/bearing. The splay of
Section 2 terminates when the width reaches that of
the primary en route structure. Thereafter, en route
width criteria apply.

(2) Obstacle Identification Surface.

(a) Section 1. A 40:1 01S overlies the
straight departure area. It begins no higher than 35 feet
above the elevation of the DER and rises in the
direction of departu.

(b) Section 2. The dividing lines be-
tween Sections 1 and 2 are identified as “AB, BC. ” A
40:1 01S overlies Section 2. It has the same height as
the Section 1 01S at the dividing line AB and rises in
the direction of the departm course.

Par 1203
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SECTION 1

T

15°
VARIABLE
LENGTH

500 FT. -L
I

Figure 116M. COMBINATION STRAIGHT AND TURNING DEPARTURE (TO INTERCEPT RADIAL OR BEARING).

1204. EARLY TURNS. Some obstacles, because
of location and height (causing excessively high climb
gradients), may require a turn w soon ~ Pr@icable’
after takeoff (less than 400 feet above airport eleva-

tion). Where this condition exists, Zones 1,2, and 3 of
paragraph 1202 (see Figures 116A, 116B, and 116C)
shall be used w ith the following exceptions. The Zone
201S begins at an elevation 50 feet above the eleva-
tion of the airport and the Zone 3 01S (if utilized)
begins 200 feet above the elevation of the airport.
Measurements in Zones 2 and 3 shall be made to the
obstacle from the runway edge. Earl y turns, when
developed, shall be subject to the conditions of para-

graph 1207c .

1205. CLIMB GRADIENTS. Climb gradients
shall include 48 feet per NM required obstacle clear-
ance. When precipitous terrain is a factor, considera-
tion shall be given to increasing the obstacle clearance

(see paragraph 323a). Gradients shall be specified to

Par 1204

an altitude or fix at which a gradient of more than 200
feet per NM is no longer required.

a. Diverse Departures. In cases where depar-

ture routes are not required to avoid obstacles, but
obstacles exist in a sector(s) such as a mountain range,
the required gradient shall be computed from the
origin of the Zone 2 or 3 01S (as applicable) direct to
the obstacle. The altitude to which the climb gradient
must be maintained is based on the obstacle plus ROC
requiring the highest altitude in that sector.

b. Departure Routes. Climb gradients shall be

computed from the elevation of the 01S at the DER
along the shortest possible flight path within the
obstacle clearance area to the obstacle.

c. Early Turns. When an early turn is required

toward an obstacle in either Zone 2 or 3, the gradient

Chap 12
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Required gradient of 480 feet per NM to 1100 feet AGL.

Runway length is 12,000 feet.

Takeoff distance limitation for a gmdient of 400 feet per NM.

9CKM feet. (Plot paint (l), rood to 400 feet per NM gmdient

line, round up to next higher 1000 feet, subtmct from runway

length.)

Required gmdiont of WI feet per NM to 200 feet AGL (low,

close-in obstacle). Runway length is 9000 feet.

Takeoff distance limitation for a gmdient of 200 feet per NM.

7000 feet.

I 1 2 3 4 5 6 7 8

Figure 116N. DISTANCE FROM DER (NM)& RUNWAY REDUCTION (1000’S OF FEET).

will be computed from the origin of the Zone 2 or 3

01S (as applicable) direct to the obstacle.

d. Climb gradients to 200 feet above DER or

less shall not be speciJed. These gradients would

normally be caused by low, close-in obstacles. The

provisions of paragraph 1205e should be applied

and/or a note published stating that the obstacle(s)
exist and should be considered by the pilot.

e. When a climb gradient in excess of 400 feet

per NM would be ~quired, a reduction in that gradient
for aircraft which use less than the full length of the
runway shall be provided. A chart is available to
reduce the computed gradient. See Figure 116N.

f. When a climb gradient is specified, it shall
be parenthetically stated in climb rate expressed in feet
per minute for average ground speeds of 150K, 200K,
and additionally at elevations above 5,000 feet MSL at

250K. Example: climb gradient is 300 feet per NM to

3,000 feet MSL (750 feet per minute at 150K, 1,000
feet per minute at 200K).

1206. END OF DEPARTURE. The departure area
terminates at a point where the 40:1 01S, measured
along the flight track, reaches the minimum altitude
authorized for en route operations or radar vectoring,
whichever is applicable.

1207. PUBLISHED INFORMATION. The min-

imum information to be published for departure pro-
cedures is specified as follows:

a. Diverse Departures. Departure restrictions
shall be expressed as sectors to be avoided or sectors in
which climb gradients and/or minimum altitudes am

specified to enable an aircraft to safely overfly an

obstacle, When more than one sector is involved, the
climb gradient selected shall be the highest in any
sector that may be expected to be overflown. The

.

Par 1205
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altitude to which the gradient is specified must permit
the aircrafl to continue at 200 feet per NM minimum
through that sector, a succeeding sector, or to an en
route altitude. A fix may also be designated to mark
the point at which a climb gradient in excess of 200
feet per NM is no longer required.

b. Departure Routes. A departure route must

specify all courses, points, fixes, and altitudes re-
quired in the procedure. When obstacles must be

overflown, minimum crossing altitudes and climb
gradient information shall be provided for all depar-
tures requiring a climb gradient greater than 200 feet
per NM. The altitude or fix at which a climb gradient

in excess of 200 feet per NM is no longer required

shall also be specified.

c. Early Turns. The early turn shall be ex-
pressed as a turn to a heading or to intercept a course as
soon as practicable. When obstacles exist in Zme 1, a
minimum ceiling value of 400 feet and a visibility
value of at least one mile shall be published. In the
event an early turn must be made toward an obstacle
within 6 NM of the departure runway, and if no

positive course guidance is available, a suitable climb
gradient shall be published.

d. The resultant takeoff distance limitation

when the provisions of paragraph 1205e are applied.

e. Ceiling and visibility minimums imposed in

accordance with paragraph 1208.

~ When departures are limited to Categories A

and B aircraft, the procedure shall be clearly anno-
tated.

1208. REQUIRED CEILING AND VISIBILITY

MINIMUMS. Procedu~s requiring a climb gradient
in excess of 200 feet per NM shall also specify a
ceiling and visibility to be used as an alternative for
aircraft incapable of achieving the gradient. The ceil-

ing value shall be the 100-foot increment above the
controlling obstacle or above the altitude required
over a specified point from which a 40:1 gradient will
clear the obstacle. Ceilings of 200 feet or less shall not
be specified. The visibility value shall be at least one
mile.

1209.-1299. RESERVED.

Par 1207 Chap 12
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\ “ CHAPTER 14. SIhlPLIFIED DIRECTIONAL FACILITIES

8260.3B CHG 4

(SDF) PROCEDURES

1400. GENERAL. This chapter applies to distance greater than 5,200 feet from the
approach procedures based” on %npl.ified
Directional Facilities (SDF). “SDF’ is a
directional aid facility providing only lateral
guidance (front or back course) for approach from
a final approach fix.

1401.-1409. RESERVED.

1410. FEEDER ROUTES. Criteria for feeder
routes are contained in paragraph 220.

14110 INITIAL APPROACH SEGMENT.
Criteria for the initial approach segment are
contained in Chapter 2, Section 3 (see also
Figures 44 and 45).

1412. INTERMEDIATE APPROACH SEGMENT,
Criteria for the intermediate approach segment
are contained in Chapter 2, Section 4. See Figures
44 and 45.

1413. FINAL APPROACH SEGMENT. The
final approach shall be made only “TOWARD”
the facility, because of system characteristics. The
final approach segment begins at the final
approach fix and ends at the missed approach
point.

a. Alignment. The alignment of the final
approach course with the runway centerline
determines whether a straight+ or circling+mly
approach may be established.

(1) Straight-in. The angle of conver-
gence of the final approach course and the
extended runway centerline shall not exceed 30°.
The final approach course shouJd be aligned to
intersect the extended runway centerline 3,000
feet outward from the runway threshold. When
an operational advantage can be achieved, this
point of intersection may be established at any
point between the threshold and a point 5,200
feet outward from the threshold. Also, where an
operational advantage can be achieved, a final
approach course wfiich does
runway centerline, or which

Chap 14
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not intersect the
intersects it at a

threshold, hay be established, provided that such
a course lies within 500 feet laterally of the
extended runway centerline at a point 3,000 feet
outward from the runway threshold. See Figure 48.

(2) Circling Approach. When the final
approach course alignment does not meet the
criteria for a straight-in landing, only a circling
approach shall be authorized, and the course
alignment should be made to the center of the
landing area. When an operational advantage can
be achieved, the final approach course may be
aligned to any portion of the usable landing
surface, See Figure 49.

b. Area The area considered for obstacle
clearance in the final approach segment starts at
the final approach fix (FAF) and ends at, or
abeam, the runway threshold. It is a portion of a
lo-mile-long trapezoid which is centerd
longitudinally on the final approach course. See
Figure 14-1. For 6° course width facilities, it is
1,000 feet wide at, or abeam, the runway
threshold and expands uniformly to 19,228 feet at
10 miles from the threshold. For 12° course width
facilities, it is 2,800 feet wide at, or abeam, the
runway threshold and expands uniformly to a
width of 21,028 feet at 10 miles from the
threshold. For course widths between 6° and 12°,
the area considered for obstacle clearance may be
extrapolated from the 6° and 12° figures to the
next intermediate whole degree. For example, the
width of the obstacle clearance area for a 90
course width would start at 1,900 feet and expand
to 20,148 feet. The OPTIMUM length of the final
approach segment is 5 miles. The MAXIMUM
length is 10 miles. The MINIMUM length of the
final approach segment shall provide adequate
distance for an aircraft to make the required
descent, and to regain course alignment when a
turn is required over the facility. Table 14 shall be
used to determine the minimum length needed to
regain the course. *
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Figure 14-1. FINAL APPROACH AREAS WITH FAF.

c. Transitional Sut%aces. Transitional
surfaces are inclined planes

which extend upward and

from the edge of the final

transitional surfaces begin at

250 feet below the MDA.

‘with a slope of 7:1
outward 5@O0 feet
approach area. The
a height no less than

d. Obstacle Clearance.

(1) Straight-in Landing. The minimum

obstacle clearance in the final approach area shall

be X0 feet. In addition, the MDA established for
the final approach area shall assure that no
obstacles penetrate the transitional surfaces.

(2) Circling Approach. In addition to
the minimum requirements specified in paragraph
1413a(2), obstacle clearance in the circling area
shall be as prescribed in Chapter 2, Section 6.

e. Descent Gradient. Criteria for descent
gradient are specified in paragraph 513d.

~. Use of Fixes, Criteria for the use of radio
fixes are contained in Chapter 2, Section 2.

g. Minimum Descent Altitudes, Criteria for
determining the MDA are contained in Chap-
ter 3, Section 2.

1414. MISSED APPROACH SEGMENT.
Criteria for the missed approach segment are
contained in Chapter 2, Section 7. For SDF
procedures, the missed approach point is a point
on the final approach course which is NOT
farther from the final approach fix than the
runway threshold (first usable portion of the
landing area for circling). The missed approach
surface shall commence over the missed approach
point at the required height. See paragraph 274,
missed approach obstacle clearance.

1415. BACK COURSE PROCEDURES. Back
course SDF procedures may be developed using
these criteria except that the beginning point of
the final approach obstacle clearance trapezoid is
at the facility.

1416.-1499. RESERVED.
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● CHAPTER 15. AREA NAVIGATION (RNAV)

. ..

8260.3B CIIG 9

1s00. GENERAL This chapter applies to
instrument procedures based on airborne area
navigation (RNAV) systems. Separate criteria are
presented for VOWDME and non-VOR/DME
RNAV systems.

a VOR/DME Syatenw This includes systems
using signals based solely upon VOR/DM&
VORTAC, and TACAN facilities. VOR/DME is
synonymous with the terms VORTAC or TACAN.

h Non-VOR/DME Sysa

(1) Self-contained systems, including
inertial (INS) and Doppier.

(2) Sateilite systems, currentiy including
only the globai positioning system (GPS).

(3) Other ground-based systems, such as
Loran-C, Omega, Rho-Rho, etc.

(4) Multi-sensor systems; those which use
a combination of input information.

1501. TERMINOIAXY. The foliowing terms,
peculiar to RNAV procedures, are defined as
foiiows:

a - (APT) Waypdnt (WP). A waypoint
iocated on the final approach course at or abeam
the first usable landing surface, which is used for
construction of the finai approach area for a
circiing-oniy approach.

b Abgtrack Distam= (ATD) F- The ATD
fix is an aiongtrack position defined as a distance
in NM, with reference to the next way~int.

c Akm@mck (ATRK) Fm Disp&cement
Tolerance Fix displacement toierance aiong the
flight track

& Crosstrack (XTRK) FU Displacement
Tolerance Fix displacement toiemnce to the iefl
or right of the flight track.

e InstrumentApproach Waypoint Fixes
used in defining RNAV instrument approach
procedures, inciuding the feeder waypoint (FWP),
the initial approach waypoint (lAWP), the

Chap 15
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intermediate waypoint (l’WP), the final approach
waypoint (FAWP), the runway waypoint (RWY
WP), and the airport waypoint (APT W), when
required.

C Non-VOR/DM!E RNAV is not dependent
upon a reference facility and wiil hereinafter be
referred to as non-VOR/DM~ which includes the
following

(1) Long Range Navigation (Loran-C).
Loran-C is a radionavigation system which ailows
position determination by measuring the difference
in time of arrival of pulses from 100 kI1z
transmitting stations. Groups of three to five of
these stations are operated together as a “chain.”
Specific Loran-C criteria may be developed when
performance standards reflecting the fuii capability
of Lwan-C are published. Until separate Loran-C
criteria are deveioped, non-VOR/DME criteria
appiy.

(2) Omega. A low frequency navigation
system using precise timed pulsed signals from
eight ground transmitting stations spaced long
distances apart. LJmited to en route only.

(3) Giobai Positioning System (GPS),
GPS will provide three-dimensional position and
veiocity information to users anywhere in the
worid. The position determinations are based on
the measurement of the transit time of RF (mdio
frequency) signais from satellites in the
constellation. GPS is in the testing and
development stage. Specific GPS criteria may be
deveioped when performance standards reflecting
the fuii capability of GPS are pubiished. Untii
separate GPS criteria are developed, non-
VOIVDME criteria appiy.

(4) Inertial Navigation System (INS). A
seif-contained system which utiiizes gyros to
determine anguiar motion and accelerometers to
determine linear motion. They are integrated with
computers to provide sevemi conditions which
inciude true heading, true air speed, wind,
giidepath, velocity, and position.

(5) Doppier. A seif-contained system
which determines veiocity and position by the
frequency shitl of ii sigrmi transmitted from the

Page 15-1

/1 fll.>rl-l



8260.3B CHG 9 7/2600

aircraft and reflected from the surface back to the
aircraft

(6) Rho-Rho. A system based on two or
more DME ground facilities.

(7) Multi-Sensor System. Based on any
VOR/DME or non-VOR/DME certified approved
system or a combination of certified approved
systems. The non-VOR/DME criteria apply.

g. Refinnce Facility. A VOR/DMQ
VORTAC, or TACAN facility used for the
identification and establishment of an RNAV route+
waypoin~ or standard instrument approach
procedure.

k RNAV Descent Angk A vertical angle
defining a descending flightpath from the FAF to
the RWY WP.

L Routes. Two subsequently related
waypoints or ATD fixes define a route segment.

(1) Jet/victor routes.

(2) Random routes. Any aiway not
established under the jet/victor designation. This
is normally used to refer to a route that is not
based on VOR radials and requires an RNAV
system.

& Runway WP. A waypoint located at the
runway threshold and used for construction of the
final approach area when the final approach course
meets straight-in alignment criteria.

k Tangent Point (TP). The point on the
VOR/DME RNAV route centerline from which a
line perpendicular to the route centerline would
pass through the reference facility.

L Tangent Point Distance (TPD). Distance
from the reference facility to the tangent point.

m Time DWercncc m) ~
Loran-C systems use the time of signal travel from
ground facilities to the aircraft to compute distance
and position. The time of signal travel varies
seasonally within certain geographical areas. The
TD correction factor is used to correct these
seasonal variations for each geographical area.
RNAV criteria assume local TD corrections will be
applied.

m Tum Antfdpmtiom The apability of RNAV
systems to determine the point along a cou~
prior to a turn waypoin~ where a turn should be
initiated to provide a smooth path to intercept the
succeeding cours~ and to annunciate the
information to the piloL

Q Turn Waypoint A waypoint which
identities a change from one course to another.

p VOR/DME RNAV is dependent on
VOR/DMQ VORTAC, or TACAN. It hi a system
using radials and distances to compute position
and flight track and will hereinafter be referred to
as VOR/DMIL

6+ Waypoint (wP). A predetermined
geographical position used for route definition
and/or progress reporting purposes that is defined
by latitude/longitude. For VOIUDME system% it is
defined also by the radial/distance of the position
from the reference facility.

r. Waypoint Dispkcment k The
rectangular area formed around and centered on
the plotted position of a waypoinL Its dimensions
are plus-and-minus the appropriate alongtrack and
crosstrack fix displacement tolerance values which
are found in tables 15-1, 15-2, and 15-3.

1502 PROCEDURE CONSI’RUCI’ION. RNAV
procedural construction requirements are as
follows:

as RefemrMx Facility. An RNAV approach
procedure shall be supported by a single reference
facility.

h Waypoints. A WP shall be used to identify
the point at which RNAV begins and the point at
which RNAV ends, except when the RNAV portion
of the procedure terminates at the missed approach
point (MAP), and the MAP is an ATD fu.

c ~~ App-ch segments begin and
end at the W or ATD fix.

(1) The segment area considered for
obstacle clearance begins at the earliest point the
WP or ATD fm can be received and, except for the
final approach segmen~ ends at the plotted
position of the fw.

Page 15-2
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(2) Segment length is based
distance between the plotted positions of
or ATD fix defSning the segment ends.

on the
the WP

(3) Segment width (primary and secondary
areas), at the earliest poin~ shall be the same as
the width of the adjacent preceding segment at that
point. Segment widths are specified in appropriate
paragraphs of this chapter, but in no case will they
be narrower than XTRK fix displacement
tolerances for that segment.

(4) Minimum segment widths are also
determined/limkd in part according to WP
location relative to the reference facility. This
limiting relationship is depicted in figure 15-2 and
explained in the note following figure 15-2.

& Fix Du@acmnenL Except in the case of
the MAP overlapping the RWY WP or APT WP
(see paragraph 1532), the ATRK fix displacement
tolerance shall not overlap the plotted position of
the adjacent fix. Additionally, except for a turn at
a MAP designated by a WP, WP displacement
tolerances shall be oriented along the courses
leading to and from the respective WP. See figure
15-17.

e Turn@ - Turning area expansion
criteria shall be applied to all turns, en route and
terminal, where a change of direction of more than
15° is involved. See paragraphs 151OCand 1520.

L Cumc of Ambiguity. The primary obstacle
clearance area at the minimum segment altitude
shall not be within the cone of ambiguity of the
reference facility. If the prima~ area for the
desired course lies within the cone of ambiguity,
the course should be relocated or the facility flight
inspected to verify that the signal is adequate
within the area. FAA Order 9840.1, U.S. National
Aviation Handbook for the VOR/DMmACAN
System% defines the vertical angle coverage.
Azimuth signal information permitting satisfactory
performance of airborne components is not
provided beyond the following ranges:

(1) VOR - beyond 60° above the radio
horizon.

(2) TACAN - beyond 40° above the radio
horizon. See figure 15-1,

8260.3B CHG 9

& Uae of ATD F- ATD frees are normally
used in lieu of approach waypints when no course
change is required at that poin~ An ATD fix shall
not be used in lieu of a RWY WP. The final
approach flx (FAF), MAP, and any stepdown fues
may be defined by ATD f~es. Consistent with
operational need, flyability, and fix displacement
tolerance overlap restriction% there is no maximum
number of stepdown fues in any segment
Multiple stepdown f~es shall be defined in whole
nautical mile (NM) increments.

Figure 15-1. CONES OF
AMBIGUITY.

Paragraph 1502.

Chap 15
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AREA NAVIGATION
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NO’I’Ik Segment width (for instance at a specific WP) is based upon a mathematical relationship between TPD,
and the ATD from the TP, at that poin~ This relationship is represented by the two elliptical curves shown on

\- figure 15-2. One curve encloses the ‘4 NM ZONE” wherein the segment prima~ area width is ~ 2 miles from
route centerline. The other tune encloses the ‘8 NM ZONE” wherein the segment primary area width is i 4
miles from route centerline.

The formula for the 4 NM ZONE cume is: W

(~”s)’ + g2 = 1

The formula for the 8 NM ZONE curve iw W

(s1)2 + (1* = 1

-

where X = ATD from the TP
an~ Y = TPD

APPIx’ATfoN

4 NM ZONE To determine the maximum acceptable ATD value associated with a given TPD value
and still allow segment primary width at ~ 2 miles.

Given: TPD = 40 miles (this is the Y-term)
Find: ATD value (this is the X-term)

x =2ss l--
(53)2

x= 25.S 1- m = 16.73 miles
(s3)2

i.e., for TPD at 40 mile% if the ATD exceeds 16.73 mile% the primary area width must be
expanded to t 4 miles.

8 NM ZONE Given: ATD = 30 miles
Find: TPD Maximum for t 4 miles width

Y =102 1- X2
(51)2

Y= 102 1- ~ = 82.49 miles

Le., for ATD at 30 mile% the TPD must not exceed 82.49 miles and still allow t 4 miles width.

APPLICATION The formulas can tell you whether the specific point is inside or outside either zone
area. For instance:

Given: ATD = 40 mile% and TPD = 6S miles.
Determine if the location is within the 8 NM ZONE

The basic formula for the 8 NM ZONE is an equation made equal to 1. By substituting the specific values
(ATD = 40, and TPD = 6S), the point will be determined to be OUTSIDE the zone if the resultant is > 1, and
INSIDE the zone if the resultant is < or = to 1.

Chap 15
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x’
* +(I&i ‘1

by substitution:

f4!M +-f&
(51)’

= 0.61!5 + 0.406 = 1.021

Since this is > 1, the point lies OUTSIDE the 8 NM ZONE.

For distances beyond 102 miles of the TPD, the route width expands an additiona10.25 miles each side of the
route centerline for each 10 miles the TPD is beyond 102 miles.

Exampk 112-102 = 10 NM beyond TPD 102.

a. (10 NM/10 NM) x .2S NM (rate per 10 NM) = 0.25 increase.

b. 0.25NM+4 NM= 4.25 NM each side centerline.

C. 4.25 X 2 = 8.5 NM (total width) at the 112 TPD.

IL Pdtive Cmmie GUidan= All RNAV
segments shall be based on positive course
guidancq except that a missed approach segment
without positive course guidance may be developed
when considered to provide operational advantages
and can be allowed within the obstacle
envh=onmenk

1503. IDENTIFICATION OF RNAV
INSTRUMENTAPPROACII PROCEDURIN (IAP).
Instrument approach procedures based on RNAV
are identified by a prefix describing the
navigational system followed by the term RNAV
and runway number/letter as appropriate; i.eV
LORAN RNAV RWY 20, VOR/DME RNAV RWY
20, GPS RNAV RWY 20, RIIO-RIIO RNAV RWY
20, MULTI-SENSOR RNAV RWY 20, or LORAN
RNAV-A.

1504 REFERENCE FACIUTIES Reference
facilities shall have collocated VOR and DME
components. For terminal procedures, components
within 100 feet of each other are defined as
collocated. For en route procedures, components
within 2,000 feet of each other are defined as
collocated.

150S. WAYPOIN73L RNAV waypoints are used
for navigation reference and for air tra~lc control
operational fixes, similar to VOR/DME ground

stations, and intersections used in the conventional
VOR structures.

a. Establishmem Waypoints shall be
established along RNAV routes at the following
points:

(1) At end points;

(2) At points where the route changes
course;

(3) At holding fixes; and,

(4) At other points of operational benefi~
such as route junction points which require clarity.

(5) For VOR/DME WP’s, one WP must be
associated with each reference facility used for en
route navigation requirements. If a segment length
exceeds 80 miles and no turning requirement exists
along the route, establish a WP at the TP.

b. WP. WP placement is limited by the type
of RNAV system as follows:

(1) No VOR/DME WP’S or route segments
shall be established outside of the service volume
of the reference facility and shall be limited to the
values contuined in tables 15-1 and 15-2.

Page 15-6
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(2) No non-VOR/DME WI% or route
segments shall be established outside of the area
in which the particular system signal has been
approved for IFR operation.

(3) Self-contained systems such as INS
and Doppler do not have Iimkations on WP
placemen~

(4) Fix Displacement Tolerances. Tables
15-1 and 1S-2 show flx displacement tolerances for
VOR/DME systems. Table 15-3 shows fix
displacement tolerances for non-VOR/DME
systems. When the fix is an
alongtrack fix and crosstrack
tolerances are considered to be the
located at that fk

G Dcfhnd WPRequhnents

ATD @ the
displacement

same as a WP

(1) VOR/DME *S, Each WP shall be
defined by

(a) A VOR radial - developed to the
nearest hundredth of a degreq

(b) DME distance - developed to the
nearest hundredth of a mile; and

(c) Latitude410ngitude - in degree%
minute% and seconds to the nearest hundredth.

(2) Non-VOR/DME WI%. Each WP shall
be defined by latitude and longitude in degree%
minute% and seconds developed to the nearest
hundredth. Rho-Rho WP’s shall also be developed
to the nearest hundredth of a mile.

(3) Station elevation of the reference
facility shall be defined and rounded to the nearest
20-foot incremen~

1- RWYWPANDAFI’WP. Straight-in
procedures shall incorporate a WP at the runway
threshold. Circling procedures shall incorporate
an APT WP at or abeam the first usable landing
surface. * figure” 15-3. These WI% are used to
establish the length and width of the final
approach area.

Figure 15-3. LOCATION OF
AIRPORT WP.

Paragraph 1506.

15W. IIOLDING. Chapter 2, section 9, applies
except for paragraph 292d. When holding is at an
RNAV @ the selected pattern shall be large
enough to contain the entire area of the fix
displacement tolerance within the primary area of
the holding pattern.

& voR/DME Pattan s&! Sekdo9L For
VOR/DM~ the distance from the WP to the
reference facility shall be applied as the “fu-to-
NAVAID distance’ in FM Order 7130.3, Holding
Pattern Criteria, figure 3, pattern-template
selection.

IL Non-VOR/DME Pattern S&e Sekdioa
For non-VOR/DM~ use the 15-29.9 NM distance
column for terminal holding procedure and 30 NM
or over column for en route holdin~ FM Order
7130.3.

SECI’ION 1. EN ROUTE CRITEWL

1510. EN ROUTE OBSTACLE CLMRANCE
AREAS En route obstacle clearance areas are
identified as primary and secondary. These
designations apply to straight and turning segment

obstacle clearance areas. The required angle of
turn connecting en route segments to other en
rou~ feeder, or initial approach segments, shall
not exceed 120°. Where the turn exceeds 15°,
expanded turning area construction methods in
paragraph 151OC apply.

Chap 15
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~-- The prknary obstacle
clearance area is described as followw

(1) VOR/DME Basic Arcm The area is
4 MJks each side of the route centerli~ when the
TPD is 102 mlks or less and the TPD/ATD values
do not exceed the limits of the 8 NM zma The
route tidth increases at an angle of 3X0 as the
ATD increases f~ that portion of the area where
the route centerline Jks outside the 8 NM zone.
see figure 15-4. When the TPD exceeds the
102-mik JJmi~ the minimum width at the TPD
expands greater than t 4 miles at a rate of
0.2S miles on each side of the mute for each
10 miles the TPD Js beyond 102 miles. See figures
15-Z 1S-S, and table 1S-1. When the widths of
adjoining route segments are unequal for reasons
other than transition of zone boundarie~ the
following apply

(a) If the TP of the namower
segment k on the NDute centerline the width of the
narrower segment Jncludes that additional airspace
WJthin the JateraJ extremity of the wider segmen$
where the route segments join, thence toward the
TP of the narrower route segment until
intersecting the boundary of the narrower segment..
see figure 1s-60

8 NM ZONE

~

4 NM

+ ‘K
—. —. —---- --- ._e EXPANDS INDEFINITELY—.—.— -—.— ______ ._

TP

Hgure IS-4. VOWDME
BASIC AREA

Paragxnphs lSIOa(l), lSIOb(l),
and lS12b(l)(a).

ROUTE INCREASE 25 KILES EACH
10 MILES ATRK TP BEYOND TPD OF 102 MILES

Q
8 NM ZONE TPD 112 MILES

--+
?L.T _ __

FJgure 1S-S. VOR/DME
BASIC AREA.

Paragraphs lSIOa(l) and b(l).

Y
I

l–– ‘, I

I
\

-1
—-— -—-–—-—--l-—--–- -- ;-*””- ‘-- - –

I .

I ---

Figure 1S-6.
UNEQUAL JOINING ROUTE SEGMENTS.

Paragraph lSIOa(l)(a).

(b) If the TP of the narrower
segment k on the route centerline extend~ the
tidth of the narrower segment includes that
additJonaJ airspace within Jines from the lateral
extremity of the wider segment where the route
segments join, thence toward the TP until reaching
the point where the narrower segment termina~
changes directioq or until intersecting the
boundary of the narrower segment. See figure
15-70

(2) Non-VOR/DME Basic Area. The area
k 4 miJes each side of the route centerline at aJl
points. Non-VOR/DME primary boundary lines do
not splay.

(3) Termination Point An RNAV route
termination point shall be at a WP. The primary
area extends beyond the route termination poin~
The boundary of the area is defined by an arc
which connects the two primary boundary lines.
The center of the arc is located at the most distant

point on the edge of the WP displacement area on
the route centerline. See figure 15-8.

—.,

Page 15-8

Chap 1S
Par 1S10



826U3B CHG 9

v
‘-.

~1 <“

I -..._—_ —..———
I
I

I
—.—— —.— . ,

I \

\

Figure 15-7. UNEQUAL JOINING
ROUTE SEGMENTS WITH A TURN.

Paragraph 1510a(l)(b).

(1) VOR/DME Basic Area. The
VOR/DME secondary obstacle clearance area
extends 2 miles on each side of the primary area
and splays 4.9° where the primary splays at 3.25°.
see figure 15-4.

(2) Non-VOR/DME Basic Area. The non-
VOR/DME secondary obstacle clearance areas are
a constant 2-mile lateral extension on each side of
the primary area.

(3) Termination Poin~ The secondary
obstacle clearance area extends beyond the arc
which defines the termination point primary area
by an amount equal to the width of the secondary
area at the latest point the waypoint can be
received. See figure 15-8.

e. Constmction otExpanded Tuming~
Obstacle clearance areas shall be expanded to
accommodate turns of more than lSO. The
primary and secondary obstacle clearance turning
areas are expanded by outside and inside areas.
see figure 15-9. The inside expansion area is
constructed to accommodate a turn anticipation
area. Outside expansion area is provided to
accommodate overshoot at high speeds and
excessive wind conditions. No portion of the

primary area at the minimum segment altitude may
be in the cone of ambiguity for VOR/DME RNAV
routes.

I

Secondary Area I
I
I
I \

~,:::a-_@p-”#
) I -/’

I
/

/

t I
Secondary Area

b\ \

/’
TPD > 102 NM

Figure 15-8. TERMINATION POINTS,
Paragraphs 1510a(3) and lS10b(3).

(1) Outside Expansion Area. Determine
the expanded area at the outside of the turn as
follows:

(a) Construct a line perpendicular to
the route centerline 3 miles prior to the latest
point the tlx can be received or to a line
perpendicular to the route centerline at the plotted
position of the t@ whichever occurs las~ For
altitudes 10,000 feet or greater, construct a line
perpendicular to the plotted position of the fix,
This perpendicular line is a base line for
constructing arc boundaries.

(b) From a point on the base line+
strike an II-mile arc from the outer line of the fix
displacement area on the outside of the turn to a
tangent line to a second 8-mile arc, The second arc

Chap 15
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is struck from a point on the base line inside the
inner line of the fix displacement area to a 30°
tangent line to the primary boundary line. From
a point where an extension of the base line
intersects the primary area outer boundary line
connect the 8-mile arc with a line tangent to the
arc.

BASE LINE
FOR ARC
BOUNDARIES ~

‘--ft--+d--~-------~--L--

I I J.-/’_\

D - 3NM FROM LINE A; HOWEVER,
BASELINE IS NOT PR1OR TO
PLOTTED POSITION OF FIX.

D’ - IAW PARAGRAPHS 1510c(2)(b)L ~. AND il

Figure 15-9. EXPANDED TURNING
AREAS. Paragraph 1S1OC.

(c) Strike arcs from the center points
used for the primary a- expansion and provide a
parallel expansion of 2 miles of the secondary area
at the turn.

(d) Connect the extremities with a
straight-line tangent to the two associated arcs.

(e) Draw the remaining secondary
area boundary 2 miles outside the boundary of the
primaqy area.

(f) If the width of the prima~ area
at the turn point is greater than 8 miles, the
expanded area is constructed in the same manner,
as outlined in paragraph 151 OC(1), using the
primary area width at the point where the route
changes course as the radius of the arc in place of
8 NM and constmcting the secondary area of
constant width equal to the width of the secondary
area at the turn point.

7/26/90

(2) Inside Expansion Area. Determine the
expanded area at the inside of the turn as follows:

(a) Determine the fix area by
application of the ATRK and XTRK fix
displacement tolerances,

(b) Prior to the earliest point the WP
(oriented along the course leading to the h) can
be received, locate a point on the primary area
boundary at one of the following distances:

~ Three miles below 10,000 feet
MS~ three and one-half miles when the turn
exceeds 112’.

~ Seven miles for 10,000 feet
MSL up to but not including FL 180.

~ ‘Ilvelve miles for FL 180 and
above.

(c)
primary area by
course change.

(d)

From this poin~ splay the
an angle equal to one-half of the

Draw the secondary area
boundary 2 miles outside the boundary of the
primary area.

& TPD/WP I.&itatioKL WI% for the
JeWlctm Aiway structure shall be limited to the
8 NM zon~ a TPD of 70 miles or Ies% and an
ATD fix from the tangent point of 40 miies or iess.
WI% for random airway structure shall be Ihnited
to a TPD of 120 miies or less and an ATD fix from
the tangent point of 50 miles.

c &Aning RNAV with Noo-RNAV Route

-~

(1) If the RNAV and non-RNAV segments
have the same width at the point of transitio~ the
segments are joined at that location and RNAV
criteria are continued in the direction of the RNAV
segment.

(2) If the RNAV segment is narrower at
the location of the transition, the segments shall
be joined according to paragraph 1512b(l)(b).

(3) If the RNAV segment is wider at the
location of the transitio~ the boundaries shall
taper from the transition location toward the non-

Page 15-10
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RNAV segment at an angle of 30° until joining the
boundaries at the RNAV segments. If the location
of transition includes a tu~ the width of the
RNAV segment is maintained and the turn area
constmcted according to this chapter. After the
completion of the turn are% the boundaries shall
taper at an angle of 30” until passing the non-
RNAV boundaries.

1s11. OWACLE CLEARANCE Paragraphs
1720 and 1721 apply, except that the width of the
VOR/DME secondary area is 2 miles at the point
of splay initiation and the value 236 feet for each
additional mile in pamgraph 1721 is changed to
176 feet/NM. Non-VOR/DME systems do not
splay. Obstacles in the secondary area are
measured perpendicular to the course centerlin~
except for the expanded turn areas. Obstacles in
these areas are measured perpendicular to the
primary area boundary, or its tangen~ to the
obstacle.

1512 FEEDER ROUTES When the initial
approach WP is not part of the en route structu~
it may be necessary to designate feeder routes from
the en route structure to another feeder WP or the
IAWP.

a. ‘llw rquired angle of turn for the feeder-
to-feeder and feeder-to-initial segment connections
shall not exceed 120°. Where the angle exceeds
15”, turning area criteria in section 2 apply. En
route vertical and lateral aimay obstacle clearance
criteria shall apply to feeder routes. The minimum
altitudes established for feeder routes shall not be
less than the altitude established at the IAWP.
WP’S for feeder routes shall be limited to a TPD of
120 miles or less and an ATD fix from the tangent
point of 50 miles or less.

lLobstac’kckaramx Area& Obstacle
cleamnce areas are identified as primary and
secondary. These designations apply to stmight
segment and turning segment obstacle clearance
areas.

(1) Prima~ Area. The primary obstacle
cleamnce area is derived from figure 15-2 and the
associated formulas. It is described as follows:

The route width increases at an angle of 3.25° as
the ATD increases for that portion of the area
where the route centerline liesoutside the 8 NM
zone See figure 15-4. When the TPD exceeds the
102-mile limi~ the minimum width at the TP
increases at a rate of 0.25 miles on each side of
the route centerline for each 10 miles the TPD is
beyond 102 miles. Methodology for joining route

segments of differing widths is contained in
pamgraph lSIOa(l). See table 15-2.

(b) Non-VOR/DME Basic Area. The
area is 4 miles each side of the course centerline
at all poin~ except for the 20-mile portion of the
course just prior to the IAWP where M tapers
linearly from 4 miles to 2 miles each side of
centerline. Where a WP or a fix is located less
than 20 miles prior to the IAWP, the taper begins
at that poinL See figure 15-10.

(2) Secondary Areas.

(a) VOR/DME Basic Areas.
Secondary obstacle cleamnce areas extend Iatemlly
2 miles on each side of the primary area and splay
4.9° in the region where the primary area splays at
3.25°. See figure 15-11 and pamgmph lS12b(l)(a).

(b) Non-VOR/DME Basic Area. Non-
VOR/DME secondary areas are a constant 2-mile
Iateml extension on each side of the primary a-
except where the basic area tapers as specified in
pamgmph 1512b(l)(b). Over this arq the
secondary area tapers linearly from 2 miles each
side of the prima~ to 1 mile each side of the
primary area.

(3) Obstacle Cleamnce. Paragmph 232c
applies.

(a) VOR/DME Basic Area. The area
is 4 miles each side of the route centerline when
the TPD is 102 miles or less and the TPD/ATD
values do not exceed the limits of the 8 NM zone.

Chap 15
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t

IAWP

—.
2 NM

‘4NM
\

‘1

LEss \ ‘\NM ?

\ — \ \

1 NM) ‘Awp~=73

FAgure 15-10. FEEDER ROUTES
CONNECTING NON-VOIVDME BASIC A~S.

Paragraph 1512b(l)(b).

SECONDARY ‘E*

I PRIMARY AREA

___.—.— —.—.—.—.—.—.
+ .—.—.—-—.—.—.—-—-—--

Figure 15-11. VOR/DME SECONDARY
AREAS SPLAY 4.9°.

Paragraph 1512b(2)(a)

Isul!m. RlmERvlm

SICI’ION2 TERMIN&CIUTERW

Isa TERMmAL TURNING AREA EXPANSION.
Obstack clearance areas shall be expanded to
accommodate turn anticipation. Outside expansion
Is not required for terminal procedures. Inside
expansion applies to all turns of more than 1S”
within standard ins-ment approach procedu~
except turns at the MAP. Paragraph 1529 satisfks
early turn requirements for the MAP. Determine
the expanded area at the inside of the turn as
follows:

b bcateap ointout heedgcoftheptima~
area at a distance prior to the earliest point the
WP can be received. The DTA (distance of turn
anticipation) is measured parallel to the course
leading to the flx and is determined by the turn
anticipation formula:

DTA = 2 x tan (turn angle + 2)

c Fmm this poin~ splay the primary area by
an angle equal to one-half of the course change,
See figure 15-12.

(1) When the obstacle clearance area
boundaries of the preceding and following segments
of the WP are parallel with the course centerlin~
construct the secondary area boundary, parallel
with the expanded turn anticipation primary area
boundary, using the width of the preceding segment
secondary area.

(2) When the obstacle clearance area
boundaries of the preceding and/or following
segments taper, construct the secondary area
boundary by connecting the secondary area at
points abeam the primary expansion area where it
connects to the preceding/following segments of the
primary area boundaries.

.
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x’‘\ Pr]mary area ROC of

.

H- a.—.—____________+

4“ = 1/’2 COURSE CHANGE

I)TA = 2 NM X TAN(4f)

Figure 15-12. TURN ANTICIPATION
SPLAY. Paragraph 1520.

e Whcntbc bomdary ofthccxpnnding m
ama will not connect with the boundary of the
primary area of the following segmeng join the
expanded area at the boundary abeam the plotted
position of the next waypoint or at the latest
reception point of the RWY WP or APT WP, as
appropriate. See figure 15-13.

f. OMack Ihaluation of tbc Expanded Area.
Evaluate the primary and secondary expansion
areas using the ROC for the segment following the
turn waypoint. See figures 15-13 and 15-14.

1521. INITIA.L APPROACH SEGMENT. The
initial approach segment begins at the IAWP and
ends at the IWP. See figu~s 15-15, 15-16, and
15-17. For VOR/DME systems, the distance from
the reference facility to the IAWP shall not exceed
53 miles, nor exceed the TPI) or ATD values
associated with the limits of the 8 NM zone. See
figure 15-2.

a Alignment The angle of intercept between
the initial and intermediate segment shall not
exceed 120°.

.\

‘, E
\
,i

?+-r$i\ ‘,,.—.
I

$“ = 1/2 COURSE CIIANGE
DTA = 2 x ‘ran (@”)

.
\

rimary area ROC of ‘\
. <’segment after tt<rn WP “

E

+“
D

\,

/‘\
\

/~

\ ‘\ ,’
‘\ . I

‘\ I

\ I I
\

of
Wp

\
‘\

-{

Figure 15-13. SHALLOW-ANGLED TURN
ANTICIPATION ILLUSTRATIONS.
TAPERING INTERMEDIATE AND
CONSTANT WIDTII SEGMENT.

ROC APPLICATIONS.
Paragraphs 1520e and f.
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hc4mme RmersBL When the procedure

requires a course reversal a holding pattern shall
be established in lieu of a procedure turn.
Paragraph 1507 applies. If holding is established
over the FAF, the FAF shail be a W, and

Pnpph 2*(1) applies. The course alignment
shall be within 15° of the final approach course.
If hoiding is established over the IWP, paragraph
234e(2) applies. The course aiignment shall be
within 15° of the intermediate course Where a
feeder segment leads to the course reversa~ the
feeder segment shall terminate at the plotted
position of the holding WP. See figure 15-15.

Enclosed area A, B, C IS primary
area ROC of segment followlng turn WP
Area A, C, D, E is secondary area ROC of
segment following turn WP Obstacle
slope In th~s area ‘1s perpendicular to
llne A–C

Figure 15-14. TURN ANTICIPATION
AREAS. Paragraph 1520f.

/
/

/
/

,/

HOLDIUC

/—-

PAlWR?4
! 000

AREA

/,. ./
“.- ~——

Figure 15-15. IIOLDING
PA’ITERN AND FINAL APPROACII,

AND ASSOCIATED ROC.
Paragraph 1521b.

lW-UM~ APPROACH
“qlm-&.l.u.flPRoh&l“= ‘>%!i’i’n%%’+

t
I

t I
I
I

1

7
I
1
I

.—.— .—. .—.— .— -

1 I FIX FAF W
A

I

I

1
I

!

I
1

Figure 15-16. IN~
INTERMEDIAT~ FINAL APPROAC~

AND ASSOCIATED ROC.
Paragraphs 1521, 152~ 1523.

Figure 15-17. INITIAI+

INTERMEDIATE FINAL APPROACII,
AND ASSOCIATED ROC.

Paragraphs 1521, 1522, and 1523.

(1) Length. The initial app-ch segment
has no standard length. It shail be sufficient to
permit any altitude changes required by the
procedure and shail not exceed 50 miles uniess an
operational requirement exists.

.....

—

Page 15-14
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(2) Width.

(a) Primary area:
(b) Secondaq area:

~ VOR/DMJL See figure 15-18.

~ In the 8 NM zone the mea
Is 4 NM on each side of the centerline.

~ In the 4 NM zone, the area
is 2 NM on each side of the centerline.

.

~ Non-VOR/DME - llvo miles
each side of centerline.

s A 30° splay connects the
a- boundarie~ beginning where the route
centerline crosses the 4 NM zone and splaying out
as the ATD increases until reaching 4 NM each
side of the centerline. In addition:

(lJ If the splay cuts across
an area of the WP fix displacement a- retain the
width of the wider area and connect the wider area
boundary with the narrower.

@ If a short segment
transits the 4 NM zone from the 8 NM zone and
reenters the 8 NM zone+ retain the 8 NM zone.

@ If the initial approach
and succeeding segments lie within the 4 NM zon~
the 4 NM zone may be used throughout

@ Segments shall not be
decreased to 2 NM widths and then increased back
to 4 NM widths.

—

@ The width of the
primary area at the earliest point the IAWP can be
received is equal to the width at the plotted
position.

8 NM ZONE
I

I SECONDARY AREA 2 NU

1 NM 4 NM

2 NM
I

t
I PR[MARY AREA

—.—-—. -— -—-— . . —-—-—-—-—-— .—-—

2 NM TP

1 NM /
4 NM

I
4 NM ZONE I

2 NM
I

Figure 15-18. VOR/DME BASIC AREA.
Paragraph 1521c(2)(a)L
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~ VOR/DME - The area is 1 mile
each side of the primary area where the route
centerline lies within the 4 NM zone. The area is
2 miles each side of the prima~ area where the
route centerline lies within the 8 NM zon~ The
area boundaries are connected by straight lines
abeam the same points where the primaty area
boundaries connect. The width of the secondary
area at the earliest point the IAWP can be received
is equal to the width at the plotted position.

~ Non-VOR/DME - One mile on
each side of the primary area.

CLobatackcbmnccwParagraph 232c
applies. The note in appendix 2, figure la 2 NM
slant rang% does not apply to non-VOR/DMIL

- Descent CradienL Paragraphs 232d and
288a apply,

15229 ~IATE SEGMENT. The
intermediate segment begins at the IWP and ends
at the FAWP or ATD flx serving as the FAF. For
VOR/DME system% the distance from the reference
facility to the IWP shall not exceed S3 miles nor
exceed the TPD or ATD values associated with the
limits of the 8 NM zone. See figure 1S-2.

a. Aligpment The course to be flown in the
intermediate segment should be the same es the
final approach course. When this is not practica~
the intermediate course shall not difler from the
!lnal approach course by more than 30” and an
FAWP shall be established at the turn WP. See
figure 1s-17.

b, Am!a

(1) Length. The intermediate segment
shall not be less than 5 mil~ nor more than
15 miles in length. If a turn is more than 90” at
the IWP, table 3, chapter ~ applies.

Page 15-1S
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(2) Width. the landing aq but may be aligned to any portion

of the usable landing surface.
(a) Primary area:

~ VOR/DME - The width of the
intermediate primary area shall equal the width of
the initial primary area at the ITVP. It shall either
taper linearly to i 2 miles at the FAWP or ATD fix
or shall be a constant t 2 miles, as appropriate.
The width at the earliest point the IWP can be
received shall equal the width at the plotted
psitiono

~ Non-VOR/DME - Two miles
on each side of centerline.

(b) Secondary area:

~ VOR/DME - The wjdth of the
intermediate secondary area shall be equal to the
width of the initial secondary area at the IWP and
shall either taper linearly to i 1 mile at the FAWP
or ATD flx or shall be a constant t 1 mil~ as
appropriate. The width of the secondary area at
the earliest point the IWP can be received shall
equal the width at the plotted position.

~ Non-VOR/DME - One mile on
each side of the primary area.

C9 ObatackCkamnce Paragraph 242c
applies.

~ Descent (hdierk Paragraph 242d applies.

1523 FINAL APPROACII SEGMENT. The final
approach segment begins at the FAWT or ATD fix
and ends at the MAP. When the final approach
course is a continuation of the intermediate cours~
an ATD fix should be used in lieu of a FAW’P with
additional ATD fixes established, if necessary, as
stepdown fixes or the MAP. For VOIVDME
systems, the FAWP/ATD fix shall be limited to a
TPD of 30 miles or less and must be within the
limits of the 4 NM zone shown in figure 15-2.

m Al@mer& The final approach course shall
be aligned through the RWY or APT WT. For a
stmight-in approach the alignment should be with
the runway centerline. When the alignment
exceeds 15’, stmight-in minimums are not
authorized. For a circling approach, the final
approach course should b aligned to the center of

h Ama The area considered for obstacle
cleamnce starts at the earliest point the FAWP or
ATD fix can be receiv~ and for straight-in
approache~ ends at the latest point of the RWY
WP. For circling approaches, the area ends at the
latest point of the APT WP.

(1) Length. The optimum length of the
final approach segmen~ measumxi between plotted
fix position% 1s 5 miles. The maximum length is
10 miles. The minimum length shall provide
adequate distance for an aircraft to make the
required descent and to regain course alignment
when a turn is required over the FAWP. Table
1S-4 shall be used to determine the minimum
length of the final approach segmenL Fix
displacement area overlap restrictions stated in
pamgmph 1502 apply.

(2) Width.

(a) The final approach primary area
is centered on the final approach course. It is
2 miles wide on each side of the course at the
earliest position the FAWP/ATD fix can be
received. See figures 15-15 and 15-16. This width
remains constant until the latest point the
FAWP/ATD h can be received. It then tapers to
the width of the area of the XTRK fix displacement
tolemnce at the latest point the RWY WP or APT
WP can be received. Fix displacement tolemnce
dimensions are shown in table 15-2 for VOR/DME
systems and in table 15-3 for non-VOR/DME
systems.

(b) A secondary area 1 mile wide is
established on each side of the primary area. See
figures 15-15 and 15-16.

(1) Stmight-In. The minimum required
obstruction cleamnce (ROC) in the primary area
is 250 feet. In the secondary area, the ROC of the
primary area is provided at the inner edge+
tapering uniformly to zero at the outer edge.

(2) Circling. A minimum of 300 feet of
ROC shall be provided in the circling approach
area. Pamgmph 260b applies.

Page 15-16
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A Deaecnt Gmdieot. The optimum descent
gradient is 300 feet-per-mile. Where a higher
gradient is necessary, the maximum permissible is
400 feet-per-mile.

G Using Fkea fw Descent Paragraphs 28t@
~ c(3), c(4)(a), and 289 apply.

L RNAV Deaamt A@@ lnf’’tism RNAV
procedures satisfying the criteria of this paragraph
should be published with RNAV descent angles
specified to the nearest .01”. The following
constraints apply an angie shail not be published
unless the procedure is aligned within i 0.5° of
the runway centerline; there can be no obstacles
penetrating the surface described in paragraph
1525 f(2); an angle shall not be published for
procedures with circling-only minimums; an angle
shall not be published if the path would pass below
the minimum descent altitude (MDA) of a segment
formed using a stepdown fm.

(1) Straight-in. The RNAV descent angle
shall be computed from the FAF altitude to a point
50 feet above runway threshold,

(2) Descent Angle Computation. An
evaluation shall be conducted of an area the same
as the precision final approach primary a-
aligned with the runway centerlin~ using a surface
at an angle of the computed RNAV descent angle
for that runway, minus 1.5° commencing 200 feet
outward from the runway threshold and overlying
an area out to a point where the slope of the
surface intercepts the altitude of the MDA minus
(ROC plus adjustments). An RNAV descent angle
shall not be published if this surface is penetrated
by an obstacle. See figure 15-19.

Chap 15
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Example calculations for an RNAV descent angle and the
are shown below.

(a) RNAV descent angle computation example

7/2600

associated distance from the MDA intercept to the MAP

Runway Elevation
Point Above RWY

1973 + (6 X 6076.1)* =

1777 ‘ FAF Altitude 3800’
+50’ -1827’
1827 ‘ 1973’

tan descent angle = 0.054119

Arctan (0.054119) = 3.098”

Published RNAV Descent Angle = 3.10”

● Represents FAF to runway waypoint distance in feet

(b) Calculation of the horizontal distance MDA intercept

Runway Elevation 1777’ MDA Altitude 2040’
Point Above RWY + 50’

E’

213 + tan 3.10” = 3,932.9’ or 0.6 miles

El LRNAV Descent Angle

+=15” FAF
8 - 0 = Obstacle Slope

RWY WP

MDA 2040

—MDA – (ROC + Adjustm. enls)

Figure 15-19. RNAV DESCENT ANGLll
Paragraph 1523f.

15X-1529. RESERVED.

SECPION 3 MISSED APPROACH.

1530. GENERAL For general criteri% refer to
chapter 2, section 7.

1531. MISSED APPROACH SEGMENT. The
missed approach segment begins at the MAP and
ends at a point designated by the clearance limit.
These criteria consider two types of missed
approaches. They are identified as RNAV and non-
RNAV missed approach procedures and defined as
follows:

-1827’
213’

point to RWY WP example

a RNAV.

(1) Route. Positive course guidance
provided by RNAV systems is required throughout
the missed approach segmenL The length of the
segment is measured Point-@point between the
respective (plotted position) waypoints throughout
the missed approach procedure.

(a) A WP is required at the MAP and
at the end of the missed approach procedure. A
turn waypdnt may be included in the missed
approach.

(b) A straight, turning, or
combination straight and turning missed approach
procedure may be developed. WayPoints are
required for each segment withh the missed
approach procedure.

(c) Turns shall not exceed 120°.

(d) A minimum leg length is required
to allow the aircraft’s stabilization on course
immediately afier the MAP. See table 1S-6 for
minimum distances required for each catego~ of
aircraft based on course changes.

Page 15-18
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(e) For the combination straight and
turning missed approach the straight segment
shall equal or exceed the distance between the
latest point the MAP can be ~ived and the
ear!iest point the turn WP can be received to
accommodate the length of turn anticipation
distance required. This segment shall be aligned
within 15° of the extended final approach course.

(2) Direct A direct missed approach may
be developed to provide a method to allow the piiot
to proceed to a waypoint that is not connected to
the MAP by a specified course. Positive course
guidance is not assumed during the entire missed
approach procedure.

(a) An ATD fu may be specified as
the MAP.

(b) A straight, turning, or
combination straight and turning missed approach
may be developed.

(c) The combination straight and
turning missed approach procedure shall be a
climb from the MAP to a specified altitude. The
end of the straight section shail be established by
an altitude and this segment shall be aligned with
the final approach course. The length of the
straight section shall be determined by subtracting
the lowest MDA of the procedure from the height
of the turning altitude in the missed approach and
multiplying by 40. The distance is measured from
the latest point the MAP can be received.

(d) Turns may exceed angles of 1200.

k Non-RNAV Missal Appmacb Rocul~
Chapter 2, section 7, is applicable for non-RNAV
missed approach criteria with the following
exceptions: the connection for the missed approach
area and the origination points of the 40:1
evaluation obstruction slope at the MAP, and the
area for early turns begin at the earliest point the
WP or ATD fm can be received. The area connects
at the MAP as described in paragraphs 1532, 1533,
1534, and 1535. The tie-backs and evaluations are
established and conducted
chapter of the RNAV missed

as outlined in this
approach criteria.

8260.3B CHG 9

1532 MISSED APPROACH POINT. The MAP
shall be located on the final approach course and
is normally located at the RWY WP or APT WP, as
appropriak It may be designated by an ATD k

defined relative to the distance from the RWY or
APT WP. The MAP shall be no further from the
FAF than the RWY or APT WP, as appropria~
The area of the MAP ATRK displacement tolerance
may overlap the plotted position of the RVVY or
AYI’ WP. The lateral dimensions for the area of
the ATD fix are considered the same as the lateral
dimensions of the primary area.

Is33a SrRAIcxrr MISSED APPROACE Straight
missed approach criteria are applied when the
missed approach course does not differ more than
15° from the final approach course.

(1) When the MAP is at the RWY MT or
Am WP, the area starts at the earliest point the
MAP can be received and has the same width as
the area for the WP displacement tolerance at the
RWY WP or APT WP, as appropriate. The
secondary areas are 1 mile each side of the
primary area at the earliest point the MAP can be
received. See figure 15-20.

MISSED APPROACH AREA

u I
~1,

\

11

/

/
RWYWP i;

A-. -

\,

i; /
\\ 401

\ 40 1 I <- I

// \ \

// FINAL APPROA(’}{ ARF:.A

Figure 15-20. STRAIGIIT MISSED
APPROACH AT TIIE RWY WP.

Paragraph 1533a(l).
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(2) Whenthe MAP&at an A’TD~the
area sta~ at the eariiest point the MAP can be
received and has the same width as the final
approach prhnmy and secondary areas at that
point See figure 15-21.

(3) The area expands uniformly to a width
of 6 miles each side of the course line at a point
15 flight-track miles from the plotted position of
the MAP. When positive course guidance is
provid~ the secondary areas splay linearly from
a width of 1 miie at the MAP to a width of 2 miles
at the end of the ULrnile area. The splay of these
areas begins at the earliest point the MAP can be
received.

(4) When a turn of 1S” or iess causes the
outside edge of the primary missed approach
boundary to cross inside the lateral dimensions of
the f~ displacement “area of the MAP, that
bounda~ line is then constructed from the comer
of the Iaterai dimension of the area abeam the
latest point the MAP can be received. This point
is identified as point A at the MAP when
represented by a WP or an ATD fix is established
as the MAP. See figures 15-22 and 15-2A
respectively.

IB. obstackckamnceThe 0.1 missed
approach surface begins at the edge of the area of
the WP displacement tolerance or the displacement
area of the ATD fix of the MAP identified as the
iine D-A-B-C in figures 15-20 and 1S-21. For the
triangular area shaded in figures 15-22 and 1S-23
resulting from a skewed course of 15° or les~ the
12:1 slope is measured from point A. The obstacle
slope is established by measuring the shortest
distance from the line D-A-B-C to the obstacie.
See figures 15-22 and 15-23. The height of the
missed approach surface at its beginning slope is
determined by subtracting the required final
approach obstacle clearance and any minima
adjustments from the MDA. In the secondary
a- no obstacle may penetrate the 12:1 surface
extending upward and outward from the 401
surface at the inner boundaries at a right angle to
the missed approach course.

CH
FIX

FINAL APPROACH AREA

Figure 15-21. STRAIGHT MISSED
APPROACH AT AN ATD FIX.

Paragraph 1533a(2).

MISSED APPROACH AREA

:
I
!
!
, 40 1

,
,
(

I

/iD! ~\’
STRAIGHT MISSED

SHADED AREA
I

12 1 MEASURED I
TO POINT A

//

I
I

APPROACH AT RWY WP
\ 15 COURSE CHANCE
\ SECONDARY AREA ON
\ LEFT SIDE BEGINS
\ lATEST POINT OF WP
‘\ DISPLACEMENT AREA

Figure 15-22. CONSTRUCTION OF
STR.AIGIIT MISSED APPROACH WIIEN

TURNS s 15° CAUSE OUTSIDE
BOUNDARY TO CROSS INSIDE

MAP FIX DISPLACEMENT
TOLERANCE AT RWY WP.

Pamgmph 1533a(4).

-.

.—

Page 15-20
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/-/ I

lx ..a

SHADED AREA

1

;

12 1 MEASURED :
TO POINT A ! 7

/ ?/
lZ 1

A MISSED APFitOACH AREA II

H.43
I /~RWYWP ; ,fr.1/

STRAIGIIT MISSED
APPROACH AT RWY UP
15’ COURSE CHANCE
SECONDARY AREA ON
LEFT SIDE BEGINS

/ /

I

I
\

\

IATEST POINT OF ATD

\

DISPLACEMENT AREA
FIX

/

/ /

I \

FINAL APPROACH AREA
I \ \

I I \

Figure 15-23. CONSTRUCTIONOF
STRAIGHT MISSED APPROACH

WIIENTURNSS 150 CAUSE
OUTSIDE BOUNDARY TO CROSS
INSIDE MAP FIX DISPLACEMENT

TOLERANCEAT ANATD FIX.
Paragraph 1533a(4).

-
15M TURNING MISSEDAPPROACII. ‘1’uming
missed approach criteria apply whenever the
missed approach course differs by more than 15°
from the final approach course.

&h

(1) Zone 1 begins at a point abeam the
latest point the MAP can be received. See figure
15-24.

(2) The turning missed approach area
should be constructed by the methods described in
paragraph 275, except as follows:

(a) The mdii for the outer boundary
is constructed from a baseline at the latest point
the MAP can be received.

(b) Where the width ‘d” of the final
approach area at the latest point the MAP can be
received exceeds the value of the mdius of the
outer boundary R in table 5, use “wide final

app~ch area at the MAP” construction
methodology. If the width “d” is less than or qual
to & use “narrow” methodology. See figure 1S-24.
Point Cl, for turns of 90° or less, connects to the
WP or fix displacement area at point C, which is
located at the earliest point the MAP can be
received. See figures 15-2S and 1S-27. Point C,,
for turns more than 90°, connects to the comer of
the WP or k displacement area at the nonturn
side at point D at the earliest point the MAP can
be received. See figures 15-26 and 15-28. Point
Cl, for turns which expand the missed approach
area boundary beyond line E-D-Z connects to
point IL See figure 15-29. Point C,, for turns
which expand the missed approach area boundary
beyond line E-Z (parallel to the final approach
course line), connects to point E,, a TP of the
obstacle boundary arc. See figure 15-30.

h ObatackCbrance The 40:1 obstacle
clearance surface begins at the edge of the WP or
flx displacement area of the MAP. The height of
the missed approach surface over an obstacle in
zone 2 is determined by measuring a straight-line
distance from the obstacle to the nearest point on
the A-B-C line and computing the height based on
the 40:1 ratio. See figure 15-26. The height of the
missed approach surface in zone 3 is determined
by measuring the distance from the obstacle to
point C as shown in figure 15-26 and computing
the height based on the 40:1 ratio. The height of
the missed approach surface over point C for zone
3 computations is the same height as the MDA less
adjustments specified in paragraphs 323a, b, and c.

1s35. COMBINATION SIT?AIGIIT AND
‘lVRNING MISSED APPROACH.

&AIw!a

(1) Section 1 is a portion of the normal
straight missed approach area and is constructed
as specified in pamgraph 15-33. See figure 15-31.
The end of section 1 is based on a turn at a WP,
or a climb to an altitude prior to commencing a
turn.

(2) RNAV Route Missed Approach
Procedure. A turn
of section 1 for a
procedure.

WP is used to base the length
route RNAV missed approach

-

Chap 15
Par 1533
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Figure 15-24. WIDE AND NARROW MISSED APPROACH METHODOLOGY.
Paragraph 1534a(2)(b).
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(a) Secondary area mxktions apply
except where the turn exceeds 90°, when the
twduction applies only on the nontuming side. See
figure 15-32.

(b) For VOR/DME system% the turn
WP shall be limited to a TPD of 30 NM or less
and to within the 4 NM zone.

(c) A turn anticipation area shall be
constructed at the turn poinL

(d) Constxmction.

~ Points F, T,, T= and J
represent the end of section 1. For turns of 90°
or les~ point Cl connects to point J. See figure
1S-31. For turns of more than 90°, point C, of
section 3 connects to point Tz. See figure 15-32.

~ The radius for the obstruction
boundary is measured from a base line at the
latest point the turn WP can be received.

~ The outside primary and
secondary area boundaries of the turn connect
abeam the plotted position of the turn WP, See
figures 15-31 and 15-32.

(3) RNAV Direct Procedure. For an
RNAV direct missed approach the end of section
1 is based on a climb to altitud~ and secondary
area reductions are not applied.

(a) The end of section 1 is
established as described in paragraph 1531a(2)(c).
Positive course guidance is not assumed, and
secondary area obstruction clearance may not be
applied. The end of section 1 is represented by
line H-Ta. See figure 15-33.

(b) Construction.

~ A base line extension of line
G-D-C separates sections 2 and 3. When point Cl
is established prior to the base line, C, connects
to point C. See figure 15-33.

~ When Cl is established beyond
the base Iinej but inside line G-z Cl connects to
point G. G-Z is established parallel to the final
approach course line. See figure 15-30.

8260.3B CHG 9

~ When point Cl is established
beyond an area of line G-z C, connects to
point H. See figure 1S-35;

~ When point Cl is established
beyond an area of line H-z Cl connects to
point & a tangent point on the boundary arc. H-Z
js established paralled to the final approach course
line. See figure 15-36.

h Obatmcth(manna.

(1) RNAV route missed approach of turns
90” or less.

(a) Obstacles in section 2 are
evaluated based on the shortest distance in the
primary area from the obstacle to any point on
line Tz-T~. See figure 15-31.

(b) Obstacles in section 2b are
evaluated based on the shortest distance in the
primary area from the obstacle to point T~ through
point J. See figure 15-31.

(2) RNAV Route Missed Approach of
Turns More than 90°. Obstacles in sections 2 and
3 are evaluated based on the shortest distance in
the primary area from the obstacle to any point on
line Tz-T~. See figure 15-32.

(3) RNAV Dirwct Procedure. Obstacles in
section 2 are evaluated based on the shortest
distance from the obstacle to any point on
line G-H-T~-YL Obstacles in section 3 are
evaluated based on shortest distance from the
obstacle to point X. See figure 1S-36.

(4) The height of the missed approach
surface over an obstacle in section 2 is determined
by measuring the shortest distance from the
obstacle to the nearest point on the Tz-T~ line for
RNAV routes missed approach procedures and to
the nearest point on the G-H-T~-X line for RNAV
direct missed approach procedures. Compute the
height of the surface by using the 401 ratio from
the height of the missed approach obstacle surface
at the end of section 1. The height of the obstacle
surface at the end of section 1 is determined by
computing the @l obstacle surface slope beginning
at the height of the missed approach surface
measured from the latest point of the MAP. See
figures 15-32 and 15-36.

Chap 1S
Par 1535
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(S) The height of the missed ●pproach
surface over line Ta-T~for section 3 computations
is the height of the MDA less adjustments in
P-phs 32A t+ and ~ PIUS 8 44M rk h

section L See figure 1S-32.

(6) The height of the missed approach
surface over point X for section 3 computations is
the height of MDA iess adjustments in paragraphs
32* ~ and ~ pius a 4(M rise in section 1 as
measured from iine A-B to end of section L See
figure 15-36.

SIMXION 4s APPROACH MNIMUMS

M APPROACE MNMUM!% Chapter ~
section ~ applies except that table 6A criteria
relating minimum visibility to a distance from the
station shall be applied as a variation of crosstrack
fix displacement toierance of the plotted position of
the MAP shown in table 15-5. Crosstrack vaiues
in table 15-2 shall be applied for VOR/DMfL A
crosstrack value of 0.6 NM shail be applied for
non-VOR/DME

1541.-1s99. RISERVED.
lS3& CLEARANCE LIMIT. The missed approach
procedure shaii speci$ an appropriate Cix as a
ciearance limit The fix shail be suitabie for
hoiding. For VOIUDME system% the clearance
iimit WI% shaii meet temninal fix displacement
area criteria from tabie 15-1. For non-VOR/DME
systems, clearance iimit WI% shaii meet en route
fix displacement toierance criteria fiim table 15-3.

..

1537.-1s39. RmERvED.

Page 15-24
Chap 1S
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k

A,

ZONE 2

F

—.,— .—.— .—.— .—.— .—.— ._. _ .—.

Figure 1S-2S RNAV. TURNING
MISSED APPROACH, 90” OR LESS.

Paragraph 1534a(2)@).

v G

Figure 15-26. RNAV TURNING
MISSED APPROAC~ MORE THAN 90°

UP TO 120°.
Paragraph 1534a(2)(b).

AI

F

1

Fi@re 1S-27. DIRECT
TURNING MISSED APPROACH, s 90°

TIEBACK POINT Cl TO POINT C.
Paragraph 1534a(2)(b).

AI

F

Figure 15-28. DIRECT TURNING
MISSED APPROAC~

>90° TIEBACK POINT Cl TO POINT D.
Paragraph lS34a(2)(b).

Chap 15
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NOTE Point C 1 connects to point E when Cl –E
is outside of line E–Z E–Z 1s estabhshed by
drawing an extended line through D and E

FiguI’c 15-29. DIRECT TURNING
MISSED APPROACH, >90°.

Paragraph 1534a(2)(b)o

NOTE Point Cl connects to El tangent to arc
when hne Cl –El IS outside of llne E–Z E-Z 1S

established parallel to final approach course Ilne

Figure 15-30. DIRECT TURNING
MISSED APPROACH > 180°.

Paragraph 1534a(2)(b).

7/26/90

K\.
F

DTA
40 1 through J to Ta

vu A Uv through J to ‘J, y

Figure 15-31. RNAV COMBINATION
STRAIGHT AND TURNING MISSED

APPROACH 90° TURN OR LESS.
Paragraphs 153Sa(2)

and lS3Sb(l)(b).

F

Secl!on 2

1’
,

1A

p’

F@UT! 1S-32. RNAV COMBINATION
STRAIGHT AND TURNING MISSED APPROACH.

MORE THAN 90° UP TO 120”.
Paragraph 153Sa(2).

Page 15-26
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1

I
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II f-]-~ C,-H outside line G-z C-z ●tiabluhed
I I
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parallel to tmal approach course

II Illjj
L_- -_L-A_A-- --

z IFigure 15-33. CLIMBTO
ALTITUD&STRAIGHT AND

TURNING MISSED, CIPRIOR
TO BASE LINIL

Figure lS-350 CLIMBTO
ALTITUDQ STRAIGHT

ANDTURNING MISSED
APPROACH >90”.
Paragraph lS35a(3).

~--_7___-----------------------~---=
\~ I I

t I /’
I

t \ /’/
I

\ 1 I
(i

/ J’

\ \ I
\ { / 1’

I
tt
\ - Wide” methodology for con;tructmn.
\

““”1~

R+&! bse UneL/(

4,
It
II !~~~lNOTE Point C, connects to point G
11111
L-- 1 when C,-C prior to hno C-Z.-- A-.-A--J --J

z

Figure 15-34. CLIMB TO
ALTITUDQ STRAIGHT AND

TURNING MISSED APPROACH >90”.
Paragraph 1535a(3).
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\ \ NOTE “Wide- methodology f;r conduction.
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\ \
I
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/

)Section 2

I’ /(40” 1 from obstacle ]
I \ ‘, iO near point of line

connecting C, H, T3, X)

Base Line

/ (40 1 from obstacle
/ /’

[i
II
IIII ;+; ;;
[ __~ __ j_ NOTE. Point Cl connects to’.

J

point K when C1-K is outsjde H-Z.
H-Z established parallel to
final approach course line

Figure 15-36. CLIMB TO
ALTITUD~ STRAIGHT AND

TURNING MISSED APPROACH > 180°.
Paragraph 153Sa(3).
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Table 15-1
VOR/DME EN ROUTE AND TERMINAL FIX DISPLACEMENT TOLERANCE

. FIX DISTANCE ALONGTRACK FROM TANGENT POINT

O XTRK
ATRK

10 XTRK
ATRK

20 XTRK
ATRK

30 XTRK
ATRK

40 XTRK
ATRK

50 XTRK
ATRK

53 XTRK
ATRK

8260.3B CHG 9

0 10

1.3
0.6

1.2 1.3
08 08

12 14
1.3 13

1.2 1.4
18 18

1.3 1.5
2.4 2.4

H H

13
3.1

20 30 40 50 51

1.7 2.2 28 3.4 35
0.6 0.’7 0.8 0.9 09

1.7 2.2 2.8 3.4
0.9 09 1.0 1 1

1.8 2.3 2.8
1.3 1.4 1.4

1.8 2.3 2.9
1.9 1.9 20

1.8 2.3
2.4 2.4

Terminal

Table may be interpolated -– or use next higher value
XTRK/ATRK values are t

Table epphcatlon per segment

t Table 15– 1

Segment J/V En Route Random En Route Termmal 1

En Route x
Feeder x
Feeder S/L) x
IAWP x
In)tlal S/D x
IWP x
Intermediate S/D x
MA/Holding x

o 10 20 30 40

0 XTRK 13 1.7 2.2 28
ATRK 06 06 07 08

10 XTRK 12 13 17 22 28
ATRK 0.8 08 09 09 10

20 XTRK 1.2 14 18 23 28
ATRK 1.3 13 13 14 14

30 XTRK 12 14 18 23 29
ATRK 18 18 19 19 20

40 XTRK 13 15 18 23 29
ATRK 24 24 24 24 25

50 XTRK 13 15 19 24 29
ATRK 29 30 30 30 30

60 XTRK 14 16 19 24 30
ATRK 35 35 35 36 36

70 XTRK 14 16 20 25 30
ATRK 41 41 41 41 42

J/V En Route
I

80 XTRK
ATRK

90 XTRK
ATRK

100 XTRK
ATRK

110 XTRK
ATRK

120 XTRK
ATRK

15 17 21 25 31
46 47 47 47 47

16 18 21 26 31
52 52 53 53 53

17 18 22 26 32
58 58 58 59 59

17 19 22 27 32
64 64 64 64 65

18 20 23 28 33
69 70 70 70 70

I Random En Route –—–– –

50

34
09

34
11

34
15

35
20

35
25

35
31

36
36

36
42

36
48

37
53

37
59

38
65

38
71

_——

o
,( To find crosstrack and alongtrack tolerance

n;
nt this point. enter table with tangcnl po)nt

(L d)stance and d]slancc alongtrack from tangent+[ point
,
(

‘+-L._—.—_ —————————-
TP DISTANCE ALONCTRACK FROM TP

Chap 15
Par 1540
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Table 15-2
FINAIJMISSED AREA FIX DISPLACEMENT TOLERANCE

FIX DISTANCE ALONGTRACK FROM TANGENT POINT

O XTRK
ATRK

~
1 XTRK

ATRK
%

2 XTRK
u
u

ATRK
z 3 XTRK
:5
rncn ATRK
~rn

2
4 XTRK

&\ ATRK
ZJ
‘< 5 XTRKOz
n.- ATRK

CA
f-
Z 10 XTRK
U
u

ATRK
z 15 XTRK
2 ATRK

L
20 XTRK

ATRK

25 XTRK
ATRK

30 XTRK
ATRK

o

07
0.5

07
05
07
05
08
06
08
0.6
08
08
08
10
08
13
08
15
09
18

.—

1

07
06
07
05
07
05
07
05
08
06
08
0.6
08
08
08
10
08
13
09
15
09
18

—.

2

0.?
0.6

07
0.5

0.7
0.5

0.8
05

08
06

0.8
0.6

0.8
08

08
1.0

0.8
1.3

0.9
1.5

09
18

3

07
06

07
06

07
06

08
06

08
06

08
0.6

08
08

08
10

08
13

09
15

09
18

4

08
06

0.8
06

08
06

08
06

08
06

08
0.6

08
08

08
10

09
13

09
15

09
18

5

0.8
06

08
06

08
06

08
06

08
06

08
0.6

08
08

09
10

09
13

09
15

09
18

10

10
06

10
06

10
06

10
06

10
06

U

(!:

10
10

10
13

11
16

11
18

15

1.2
0.6
1.2
0.6
1.2
0.6
12
06
1.2
0.7
1.2
0.7
1.2
0.8
1.2
1.1

1.3
1.3

13
1.6

1.3
1.8

20

15
06

15
07

15
07

15
07

15
07

15
0.7

A:

15
11

15
13

16
16

16
19

25

1.8
07

18
07

18
07

18
07

18
07

18
08

A:

18
11

18
14

18
1.6

19
19

[INTERPOLATE TO THE NEAREST O 1 MILE
XTRK/ATRK values are f

- ‘l’able application per segment -

Segment

En Route
Feeder
Feeder S\D
IAWP
lmtial S/D
lWP
intermediate S/D
FAWP/ATD FIX

Final S/D
MAWP,fATD FIX
RWYWP/APT wP
MATurn Point
MA/Holdlng

—.

Table 15-2

To fmd crosstrack and along lrack tolerance
at this point, enter table with tangent point
distance and distance alongtrack from tangent
po]nt

~-+–———.—— ——— ———
DISTANCE ALONGTRACK FROM TP

—

30

21
07

21
07

2.1
07

21
07

21
08

21
0.8

21
09

21
12

21
14

21
16

21
19

Page 15-30
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Table 15-3
NON-VOR/DME FIX DISPLACEMENT TOLERANCE

EN ROUTE TERMINAL APPROACH
1

XTRK 3.0 2.0 0.6
ATRK 2.8 1.’? 0.3

XTRK/ATRK values are f

r Table application per segment

Segment:

En .Route
Feeder
Feeder S/D
IAWP
Initial S/D
IWP
Intermediate S/D
FAWP/ATD Fix
Final S/D
MAWP/ATD Fix
RWY WP/APT WP
MA Turn Point
MA Hold~ng

TABLE 15–3
En Route Terminal Approach

x
x
x

x
x
x
x

x
x
x
x
x

x

Table 15-4
MINIMUM LENGTH OF FINAL APPROACH SEGMENT (NM)

APPROACH MAGNITUDE OF TURN OVER THE
CATEGORY FINAL APPROACH WAYPOINT (FAWP)

I CT-5 >5–10 >10–30 I
A 1.8 1.8 2.0
B 1.8 2.0 2.5
c 2.0 2.5 3.0
D 2.5 3.0 3.5
E 3.0 3.5 4.0

Chap 15
Par 1540
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Table 1S-5
EFFECT’OF CROSSTRACK TOLERANCE

ON VISIBILITY MINIMUMS

CROSSTRACK TOLERANCE (NM)

CATEGORY 0.6 – 0.8 >0.8 – 1.0 >1.0 – 1,2 >1.2 – 16 >1.6
A 1 1 1 1 1
B 1 1 1 1.25 1 25
c 1 1 1.25 15 15
D 1 1.25 1.5 1 ?5 2
E 1 1.25 1.5 1.75 2

Table 15-4 MINIMUM LEG LENGTH FROM MAP TO NEXT W
USING RNAV MISSED APPROACH PROCEDURE ●

Course Change at MAP

CAT >15
<3U

<45 <60” <90” <120”

I Minimum Leg Length, NM, between MAP and next WP

A 3.0 4.0 50 59— 6.9

B 3.0 4.0 5.2 6.2 ‘7.2

c 3.0 4.2 5.5 6.5 ‘7.6

D 3.0 4.5 6.0 ’73 8.5

E 30 5.5 7.8 9.5 11.3
●

-

Page 15-32
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CHAPTER

1700.-1709. RESERVED.

17.

Section 1. VHF Obstacle Clearance Areas

ENROUTE CRITERIA

1710. ENROUTE OBSTACLE CLEARANCE
AREAS. Obstacle clearance areas for enroute
planning are identified as “primary,” “second-
a ry, “ and “turning’” areas.

1711. PRIMARY AREAS.

a. Basic Area. The primary en route obstacle
clearance area extends from each radio facility on
an airway or rwlte to the next facility. It has a
width of 8 NM; 4 NM on each side of the center-
line of the iii]way or route. See Figure 17-1.

Figtlre 17-1. PRIMARY OBSTACLE CLEARANCE AREA.
Par 1711.w

h. S!y.ytcni Accuracy. System accuracy lines are
driiwn at a 4.5 degree ang]e on each side of the
cmlrse or ro!lte. See Figure 17-1. The apexes of
[he 4.5 degree angles are at the facility. These sys-
tcn] acmmwy lines will intersect the boundaries of
the primary area at a point 50.8 NM from the fa-
cility. (Normally 51 NM is used.) If the distance
from the facility to the changeover point (COP) is
more than 51 NM, the outer boundary of the pn-
l~)iiry area extends beyond the 4 NM width along
the 4.5 degree line. See Fignwe 17-2. These ex-
atnples apply when the COP is at midpoint. Par-
agrqh 1716 covers the effect of offset COP or
dogkg segmei ]ts.

Figure 17-2. PRIMARY OBSTACLE CLEARANCE AREA.
Application of System Awuracy. Par 171lb.

c. 7’ermination Point. When the airway or route
terminates at a navigational facility or other radio
fix, the primary area extends beyond that ter-
mination point. The boundary of the area may be
defined by an arc which connects the two bound-
ary lines. The center of the arc is, in the case of a
facility termination point, located at the geo-
graphic location of the facility. In the case of a
termination at a radial or DME fix, the boundary
is formed by an arc with its center located at the

* most distant point of the fix displacement area on *
course line. Figure 17-8 and its inset show the
construction of~he area at the termination point.

1712. SECONDARY AREAS.

a. Basic Area. The secondary obstacle clear-
ance area extends along a line drawn 2 NM on
each side of the primary area. See Figure 17-3.

1

2 PJM

t

Figure 17-3. SECONDARY OBSTACLE CLEARANCE AREAS,

Par 1712.a.

h System Accuracy. Secondary area system ac-
curacy ]ines are drawn at a 6.7 degree ang]e on

-—
(;llill) I7
I’M 1i’(M) Page 173
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each side of the course or route. See Figure 17-3.
The apexes are at the facility. These system ac-
c(iracy lines will intersect the outer boundaries of
the secondary areas at the same point as primary
lines, 51 NM from the facility. If the distance
frmn the facility to the COP is more than 51 NM,
the secondary area extends along the 6.7 degree
line. See Fi~lre 17-4. See paragraph 1716.c. and
d. for offset COP or dogleg airway.

2 NM

Fi#lre 17-4 SE( :ONDARY OBSTACLE CLEARANCE AREAS.
,\l)lJic;Itiml of S!steln Accuracy Lines. Par 1712,b,

(.. Iimiitultion Point, Where the ainvay or
rollte terminates at a facility or radio fix the
lm~lldaries are connected by an arc in the same
way as those i]] the primary area. Figure 17-8 and
its inset shows temlination point secondary areas.

1713. TURNING AREA.

a. D(’fi//i/ion. The enroute turning area may be
defil~ed’ as an area which may extend the primary
and secondary ol)staele clearance areas whel] a
change of cmlrse is necessary. The dimensions of
the primary and secondary areas wil! provide ade-
f~Ilate protection where the aircraft is tracking
along a specific radial, but when the pilot exe-
c~ltes a t~m~, the aircraft may go beyond the
lwllndaries of the protected airspace. The turning
area c]iteria s~lpplenlents the airway and route
segn]ent criteria to protect the aircraft in the turn,

1). Rc({tlirm)wnt -for l’uming Area Criteria. Be-
c;illse of the Iilnitation cm aircraft indicated air-
speeds l)elow 10,000 feet MSL (FAR 91.70), some
co]](liti(ms do not req[lire the applicatioi~ of turn-
ing area airspace criteria.

(1) The graph in Figwre 17-5 maybe used to
cletermine if the turning area shmdd be plotted
for ailwaystroutes below 10,000 feet MSL. If the
point of intersection on the graph of the “amount
of t~irn at intersection” vers[ls “VOR facility to in-
tersection distance” falls outside the hatched area
of the graph, the turning area criteria need not be
applied.

(2) If the “amount of turn’” versus “facility
clistance” values fall within the hatched area or

o{ltside the peliphery of the graph, then the t{wn-
ing area critelia must be appliecl as described in
paragraph 1714.

c. l’rwk. The flight track res~llting from a cwm-
bination of turn clelay, inertia, turning rate, and
wind effect is represented by a parabolic curve,
For ease of application, a radills arc has been cle-
velol]ed which can be applied to any scale chart.

(/, C~JrLv Rwlii. A 250 knot IAS, which is the
I)]iixi]]){ltn allowed I)elow 10,000 feet MSL, res~ilts
in radii of 2 NM for the p]irnary area and 4 NM
for the secondnry area ~lp to that altitude. For alti-
tudes above 10,000 feet MSL up to but not in-
cl~lclil~g 18,000 feet hlSL the primary area racli~ls
is 6 NM and the secondary area radius is 8 NM.
Alwve 18,000 feet MSL the radii are 11 NM for
primary and 13 NM for secondary.

c. !@enl A(tcurmj. In clrawing t~ln]ing areas it
will I)e necessary to consider system accllr~wy fac-
tors by applying them to the most adverse dis-
placement of the radio fix or airway /rollte bolltd-
arics at which the t~lrn is made. The 4.,5 and 6.7
clegree factors apply to the VOR raclial being
flown, lnlt since no pilot or aircraft factors exist in
the lneasurement of an intersecting radial, a navi-
gation facility factor of plw+or-minus 3.6 degrees
is [Ised. See Fi~lre 17-6.

N07’E: l-f a rwlio -fix-is jornd l)y intersecting sig-
rwls .froni t tm LF, or one I.F and VOR fiwilit y,
the AWclc ckmwnce arms are had upon m:-
curac!j fk:tors of 5.0(primary) and 7,5 (sccond-
ar!)) dr.grem each side of the course or route ccn -
tdinc.s of tl)p LF f(wilitics. If the VOR radial is
the intersecting si&ll, the 3.6 dqyc value staid
in 171.J.c. (ihovc applies.

I’m” 1712 Chap 17
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90°
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~ When turn angle vs. distance ~
$ falls in hatched orea, tuming$
@K area is critical and must

I be plotted.
\
$

— IAS 250k (300k TAS). .,
Wind 59k omni
fbdii:
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6 1 I 1 \
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VOR FACILITY to lNTERSECTlON DISTANCE (Nautical miles)

Figure 17-5. TURN ANGLE VS. DISTANCE. Par 1713.b.(1) and (2).

Y u LIP=

la~ 4.s9

ON U FACILITIES
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LISTERhUNf S
DWIXEMENT

w

Figure 17-6. FIX DISPLACEMENT. PaT1713.e

1714. APPLICATION OF TURNING AREA
CRITERIA.

*
a. Techniques. Figures 17-8, 17-9, and 17-10 il-

lustrate the application of the criteria. They also
show areas which may be deleted from considera-
tions wheh obstacle clearance is the deciding fac-
tor for establishing minimum enroute altitudes
(MEAs) on airways or route segments.

h. Computations. Computations due to obstac-
les actually located in the turning areas will prob-
ably be indicated only in a minority of cases.
These methods do, however, add to the flexibility
of procedures specialists in resolving specific ob-
stacle clearance problems without resorting to the
use of waivers,

c. Minimum Turning Altitude (MTA). Where
the application of the turn criteria obviates the
use of an ME.4 with a cardinal altitude, the use of
an MTA for a special direction of flight may be
authorized. Where this is employed an
appropriate notation shall be included on the
F.AA Form 8260-2, Radio Fix and Holding Data
Record, for the turning fix *

1715. TURN AREA TE,MPLATE. A turn area
template has been designed for use on charts
scaled at 1:500,000. See Figure 17-7. It is identi-
fied as “T.4-1.”

Gap 1?
Par 1714 Page 175
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Figure 17-7. TURNING AREA TEMPLATE. Par 1715.

a. Use of TempZate-Intmmtion Fix.

(1) PrinMry Area. At an intersection fix the
pm obstacle clearmce area arc indexes are
placed at the most adverse points of the fix dis-
placement area as determined by the outer inter-
sections of the enroute radial 4.5 degree lines
(VOR) and the cross-radial 3.6 degree lines
(VOR). See Figures 17-8 and 17-9. If LF signals
are used the 5.0 degree system accuracy lines
apply. The parallel dashed lines on the turn area
template are aligned with the appropriate system
accuracy lines and the curves are drawn.

PRIMARY
INDEXES

“ Outeide”
\ I

NOW SKONDARY-+ _

(2) Secondary Area “Outside” Cume. The
outside curve of the secondary turning area is the
curve farthest from the navigation facility which
provides the intersecting radial. This curve is in-
dexed to the distance from the fix to the enroute
facility as follows:

(a) Where the fix is less than 51 NM from
the enroute facility, the secondary arc is started at
a point 2 NM outside the primary index with the
parallel dashed lines of the template aligned on
the 4.5 degree line. See Figure 17-8.

(b) Where the fix is farther than 51 NM
from the enroute station, the arc is started at the
point of intersection of the 3.6 and 6.7 degree
lines with the parallel dashed lines of the template
aligned on the 6.7 degree line. See Figure 17-9.

(3) Secondary Area “Inside” Curve. The in-
side curve is the turning area arc which is nearest
the navigation facility which provides the inter-
secting radial. This arc is begun 2 NM beyond the
primary index and on the 3.6 degree line. The
parallel dashed lines on the turning area template
are aligned with the 4.5 degree line from the en-
route station.

SECONDARY
ARCS

DISREGARD
\l

%?

‘w

#’#J.::;$,

,*=// \

/’”-/ ///2%: Providing %

Intemection
-“.

“Y/ ●AZ ‘-’’’”

-

Figure 17-S. TURNINC AREA, INTERSECTION FIX. (Facility Distance Less than 51 NM). Par 1715a. and b

Page 176
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Par 1715

-



12/6/84 8%0.3B CHG 7

h. Use of Template When Fix Overheads a Fa-
cility. See Figure 17-10. The geographical posi-
tion of the fix is considered to be displaced later-
ally and longitudinally by 2 NM at all altitudes.
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Figure 17-9. TIIIININ(; AREA, INTERSECTION FIX.
(Fiicilitv Dist;ul~w Beyond 51 NM). Par 1715.a. and b.

Figure 17-10. TURNING AREA - OVERHEAD THE FACILITY
* Par 1715b.

(a) Where the fix is less than 51 NM from
the enrmlte facility and the magnitude of the turn
is less tha]~ 30 degrees, the “inside” cuwes do not
affect the size of the secondary area.

(1) Primary Arcs. The primary arcs are in-
dexed at points 2 NM beyond the station and 2
NM on each side of the station. The parallel dot-
ted lines on the template are aligned with the air-
way or route boundaries and the curves drawn.

‘..-

(IJ) Where the distance from the enroute
facility to the fix is more than 51 NM but the
magnit~de of the turn is less than 45 degrees, the
“insi(le.’ c[lwes C1Onot increase the size of the sec-
olldar)” aren.

(2) Secondary Arcs. The secondary arcs are
inclexed 2 NM outside the primary points, and on
a line with them. The parallel dotted lines on the
template are aligned with the aixway or route
boundaries, and the curves drawn.

(c) Where the magnitude of the turn is
greater than those stip~dated in (a) and (b) above,

the “il~side’” muves will affect the size of the sec-
oldary aretl, (3) Connection Lines. Tangential straight

lines are now drawn connecting the two pnmaxy
and the two secondary arcs. The outer limits of
both curves are connected to the primary and sec-
ondary area boundaries by intercept lines which
are drawn 30 degrees to the airway or route cen-
terline. The 30 degree lines on the template may
be used to draw these intercept lines.

(d) Whether the secondary area culves af-
fect the size of the secondary obstacle clearance
area or not, they must be drawn to provide refer-
ence poil}ts for the tangential lines described in
(4) I)elow.

(4) Connecting Lines. Tangential straight
lines are now drawn connecting the two primary
arcs wd the two secondary arcs. The outer limits
of I~oth c{lwes are symmetrically connected to the
respective plinwrv and secondary area boundaries
ill the direction of flight by lines drawn at a .30
degree angle to the airway or route centerline. See
Fijglres 17-8 and 17-9.

c. Deletion Areas. Irregular areas remain on
the outer corners of the turn areas. See Figures
17-8, 17-9, and 17-10. These are the areas identi-
fied in paragraph 1714 which may be deleted
from consideration when obstacle clearance is the
deciding factor for determination of MEA on an
airway or route segment.

‘----

chap 1‘i

par 1715
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(1) Where the “outside” secondary area
c~llve is started within the airway or route second-
ary area boundary (see Figure 17-8), the area is
lJclded by drawing a line from the point where
the 3.6 degree (5.0 with LF facility) line meets the
line which forms the enro~lte secondary boundary
tangent to the “outsicle’} secondary arc. Another
line is chawn from the point where the same 3.6
(or 5.0) degree line meets the line which forms the
primary bmlndary, tangent to the matching pri-
mary arc, These two lines now enclose the sec-
ondary area at the turn. The corner which was
formerly pat-t of the secondary area may be disre-
garded; the part which was formerly part of the
pt-i]nary area may now be considered secondary
area, These areas are shaded in Figure 17-8,

(2) Where the secondary curve is indexed on
the secondary area bo~lndary formed by the 6.7
degree lines, the arc itself cuts the comer and pre-
scril)es the deleted area. See Figure 17-9. This
condition occllrs when the radio fix is over 51 NM
from the enrmlte navigation facility.

(3) When overhearing the facility, the sec-
oidary area corner deletion area is established by
drawing a line from a point opposite the station
ii)flcx at the secondary area boundary, tangent to
the secondary “outside” curve. See Figure 17-10.
A similar line is drawn from a point opposite the
station index at the primary area boundary, tan-
gent to the plimary t~lrning arc, The corner for-
merly part of the primary area now becomes sec-.
omlary area. The deletion areas are shown in Fig-
llre 17-10 hy shading.

1716. CHANGEOVER POINTS (COP). Points
have l)een defined between navigation facilities
along airway/ route segments which are called
“changeover points (COP). ” These points incli-
cate that the pilot using the airway/route should
“change over” his navigation equipment to re-
ceive course guidance from the facility ahead of
the aircraft instead of the one behind. These COP
divide a segment and assure continuous reception
of navigation signals at the prescribed. minimum
enroute IFR altit~de (MEA). They also assure
that aircraft operating within the same portion of
an airway or route segment will not be using azi-
ml Ith signals from two different navigation facili-
ties. It’here signal coverage from two facilities

Par 1715

overlaps at the MEA, the COP will normally be
designated at the midpoint. Where radio fre-
quency interference or other navigation signal
problems exist, the COP will be at the optimu”m
location, taking into considemtion the signal
strength, alignment error, or any other known
condition which affects reception. The effect of
COP on the primary and secondary obstacle
clearance areas is m follows:

a. !$hort .Segntents. If the airway or ro~lte seg-
ment is less than 102 NM long and the COP is
placed at the midpoint, the obstacle clearance
areas are not affected. See Figure 17-11.

r’---’ ‘-‘-

SECONDARY AREAS

~=j_;~-~:

“..,.,. ..,-* *””“ 2 NM.. ..
-T

Fi~m 17-11. {X)P EFFE(;T. SImrt Airway or Route Segment.
Par 1716.a

b, Long Segments. If the distance between two
facilities is over 102 NM and the COP is placed at
the midpoint, the system accuracy lines extend
beyond the minimum widths of 8 and 12 NM,
and a flare res(dts at the COP. See Figure 17-12.

T “’::.:-----
SECONDARY AREAS
PRIMARY ARCA +_u

.,, .. ..

. .. . .....”””

(3s:--$$ -r

m %==””------- ------ . . . . . . . -----

70“.. ... . . .. . ... . .. ...!.?.’’’.’’’’”+%.. . ..
%..,,, ,,.. ,.. 1 NM

7

Fi#lre 17-12. (X)P EFFECT. Imng Airway or Route Se~ent.
Par 1716,1}.
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c. O~Jwt COf’. If the changeover point is offset.—
di IC to facility performance problems, the system
ace{imcy lines n]~lst be carried from the farthest
fncilit y to a position abeam the changeover point,
and these lines on each side of the aiway or route
segmel]t at the COP are joined by lines drawn di-
rectly from the nearer facility. In this case the an-
gles of the lines driiwn from the nearer facility
imve no specific angle. See Figure 17-13.

‘---

Figtwt$ 17-13. OFFSET COP. Par 1716.c

(1. Dogl(’g st’gm?n t . A dogleg aitway or route
segment lnay l~e treated in a manner similar to
thilt given offset COPs. The system accuracy lines
will I)e drawi) to meet at a line drawn as the bisec-
tor of the dogleg “bend” angle and the boundaries
of the primary and secondary areas extended as
re(plired. Sec Fi~lre 17-14.

Fiwlre 17-14. DO(;LEC SEChfENT. Pm 1716.d.

1717. COURSE CHANGE EFFECT. The
cml]plcxity of defining the obstacle clearance
ii~ei+s is increiised when the airway or route be-
comes more complex. Figure 17-15 shows the
method of defining the primary area when a radio
fix and ii COP are involved. Note that the system
i~(’~ilrii~v lil]es are clrawn from the farthest facility

Pilr 1716

8260.3B CHG 7

Figure 17-15. COURSE CHANCE EFFECT. Par 1717.

first, and govern the width of the ainvay or ]oute
at the COP. The application of secondary area
criteria results in a segment similar to that de-
picted in Figure 17-16.
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Figure 17-16. APPLICATION OF SECONDARY AREAS ~
* Par 1717

1718. MINIMUM ENROUTE INSTRUMENT
ALTITUDES (MEA). An MEA will be esta-
blished for each segment of an airway/route from
radio fix to radio fix. The MEA will be established
based upon obstacle clearance over the terrain or
over manmade objects, adequacy of navigation fa-
cility performance, and communications reqltire-
ments. Segments are designated West to East and
South to North. Altitudes will be established to
the nearest 100 foot increment; i.e., 2049 feet be-
comes 2000, and 2050 feet becomes 2100.

NOTE: Core must be taken to insure that all
MEAs based upon jlight inspection information
have been corrected to and reported as true alti-
tudes above nmm sea level (MSL).

Page 179

. 1. .L 3 .-. -.. & ---+ . . . . . . . . . . . t-. ,mn Tvr, fi. Ic r-n D 171 MAI AD



Page 180 8260.3B CHG 3
6/80

1719. PROTECTED ENROUTE AREAS. As
previously established, the enroute areas which
must be considered for obstacle clearance protec-
tion are identified as primary, secondary, and
t~lrn areas. The overall consideration of these
areas is necessary when determining obstacle
clearances.

Section 2. VHF Obstacle Clearance

1720. OBSTACLE CLEARANCE, PRIMARY
AREA.

(I. i~r~)t~l~lorl~~~~litl{~tl.sAreas. The minimum ob-
stacle clearance over areas NOT designated as
mmintaino[ls ~lncler FAR 9,5 will be 1000 feet over
the highest olxtacle.

h. filour)tainous Areas. Owing to the action of
Berno~dli Effect and of atmospheric eddies, vor-
tices, waves, and other phenomena which Occtlr
in cfmj~lnction with the disturbed airflow attendi-
ng the passage of strong winds over mountains,
press~lre deficiencies manifested as very steep
horizontal press[[re gradients develop over such
regions, Since clownclrafts and turbulence are
prevalent {mder these conditions, the hazards to
air navigation are multiplied. Except as set forth
in (1) and (2) below, the minimum obstacle clear-
ance over terrain and manmade obstacles, within
areas designated in FAR 95 as “mountainous” will
l)e 2000 feet.

(1) Obstacle clearance may be reduced to
not less than 1500 feet above terrain in the de-
signated mmlntainotls areas of the Eastern United
States, Commonwealth of Puerto Rico, and the
land areas of the State of Hawaii; and may be
red~wecl to not less than 1700 feet above terrain in
the designated mo[mtainmls areas of the Western
United States and the State of Alaska. Considera-
tion n]~lst be given to the following points before
any altitudes providing less than 2000feet of ter-
rain clearance are a~lthonzecl,

(a) Areas chamcterizecl by precipitous ter-
rain.

(h) Weather phenomena peculiar to the
area.

Par 1719

(c) Phenomena conducive to marked pres-
sure differentials.

(d) Type of and distance between navigat-
ion facilities.

(e) Availability of weather services
throughout the area.

(f) Availability and reliability of altimeter
resetting points along airways/ ro~ltes in the area.

(2) Altitudes providing at least 1000 feet of
obstacle clearance over towers and/or other man-
made obstacles may be authorized within clesign-
atecl mountainous areas provided s~wh obstacles
are NOT located on precipitmls terrain where
Bernoulli Effect is known or suspected to exist.

NOTE: When qqmming MEAs with less than
2000 feet of obstacle cleurunce in designatd
mountainous areas, a record of such approval will
be nwintaincd h!j the Flight Irwpcction Field Of-
fizz.

1721. OBSTACLE CLEARANCE, SECOND-
ARY AREAS. In all areas, mountainous and non-
mountainous, obstacles which are located in the
secondary areas will be considered as olxtacles to
air navigation when they extend above the sec-
ondary obstacle clearance plane. This plane be-
gins at a point 500 feet above the obstacles ~lpon
which the plimary obstacle clearance area MOCA
is based, and slants ~lpward at an angle which will
cause it to intersect the outer edge of the second-
ary area at a point 500 feet higher. See Fi~lre 17-
17. Where an obstacle extends aimve this plane,
the normal MOCA shall he increased hy adding
to the MSL height of the highest penetrating olJ-
stacle in the secondary area the required clear-
ance (C), computed with the following formula:

D’ 500 500 x D’

F= c
orC=

D’

D’ is the total width of the secondary area.

D’ is the distance from the ol)stacle to the
OUTER edge of the secondary area.

NOTE: Add m extra 1000 feet in mountainous
areas except where MEAs in en route a irspaw

&U.S. Government Printlnq Of floe: 1987–181.763/402S3 Chap 17
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areas are reduced undkr the provisions of par-
agraph 1720. In these cases, where the primuy
area MOCA has been reduced to 1700 feet, add
700feet to the secoruhy obstacle clearance, and
where the primay area MOCA has been reduced
to 1500 feet, add 500 feet to the seconday area
clearance value.

D’ has a total width of 2 NM, or 12,152 feet out
to a distance of 51
and then increases
additional NM.

NM from the enroute facility,
at a rate of 236 feet for each

i
NONMOUNTAINOU$

j
MOUNTAINOUS

D1 ‘II U. NM= 12,152 ft. .

$

Figure 17-17. CROSS SECTION, SECONDARY AREA
OBSTACLE CLEARANCES. Par 1721.

\

& = Di@anc. fmm OU’fER +
of sOcOndOly arw.

,~
68 NM

,.

(3 ------ .- .-. _ .- .-. _ ._ ._. _ ._ ._. _ ._ ._. _ ._.
PRIMARY AREA D’=WldIh ofsuondmyar,o.

Figure 17-18. PLAN VIEW, SECONDARY AREA OBSTACLE
CLEARANCES. Par 1721.

Chap 17
Par 1722

Example: An obstacle which reaches 1875 feet
MSL is found in the secondary area 6170 feet in-
side the outer secondary area boundary and 46
NM from the facility. See Figures 17-17 and 17-
18.

D’ is 12,152 feet.
D’ is 6170 feet.

500 X 6170

12,152
= 253.8 (254 feet)

Obstacle height (1875) + 254 = 2129,
MOCA is 2100 feet.

1722. OBSTACLE CLEARANCE GRAPH.
Figure 17-19 is a secondary area obstacle clear-
ance graph, designed to allow the determination
of clearance requirements without using the for-
mula. The left axis shows the required obstacle
clearance; the lower axis shows the distance from
the outer edge of the secondary area to the obsta-
cle. The slant lines are facility distance references.

Facility distances which fall between the charted
values may be found by interpolation along the
vertical distance lines.

a. Application. To use the secondary area ob-
stacle ‘clearance chart, enter with ~he value
representing the distance from the outer edge of
the secondary area to the obstacle. In the
problems above this distance was 6170 feet. Pro-
ceed up to the “51 NM or less” line and read the
clearance requirement from the left axis. The
chart reads 254 feet, the same as was found using
the formula. To solve the second problem, reenter
the chart at 6170 feet and move vertically to find
68 NM between the 60 and 70 NM facility dis-
tance slant lines. The clearance requirement
shown to the left is 191 feet, the same as found
using the formula.

b. Finding the MOCA, The required clearance,
found by using the graph, is now added to the
MSL height of the obstacle to get the MOCA:

(1)

(2)

46 NM from facility:
254 + 1875 = 2129 (2100 MSL).

68 NM from facility:
191 + 1875 = 2066 (2100 MSL).
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Figure 17-19. SECONDARY AREA OBSTACLE CLEARANCE. Par 1722.

.

1723.-1729. RESERVED.

Section 3. Altitudes

1730. MINIMUM CROSSING ALTITUDES
(MCA). It is necessary to establish MCAS in all
cases where obstacles intervene to prevent a pilot
from maintaining obstacle clearance during a nor-
mal climb to a higher MEA after the aircraft pas-
ses a point beyond which the higher MEA applies.
The same vertical obstacle clearance requirement
for the primary and secondary areas must be con-
sidered in the determination of the MCA. See
paragraph 1718. The standard for determining
the MCA shall be based upon the following climb
rates, and is computed from the flight altitude:

SL through 5000 feet 150 ft/NM
5000 through 10,000 feet 120 ft/NM
10,000 feet and over 100 ft/NM

a. To determine the MCA, the distance from
the obstacle to
from the point
route course in

Page 182

the radio fix” shall be computed
where the centerline of th-e en
the direction of flight intersects

*

the farthest displacement from the fix. See Fig-
ures 17-20 and 17-21.
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Figure 17-21. DETERMINATION OF MCA. Par 1730
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b. When a change of altitudes is involved with
a course change, course guidance must be
provided if the change of altitude is more than
1500 feet and/or if the course change is more
than 45 degrees.

EXCEPTION: Course changes of up to 90
degrees may be approved without course guid-
ance provided that no obstacles penetrate the es-
tablished MEA requirement of the -previous
ainvay/route segment within 15 NM of the
boundaries of the system accuracy displacement
area of the fix. See Figure 17-22 and paragraph
1740.b.(2).

\

YBD

Mu

TMB

o

Figure 17-22. MEA WITH NAVIGATION CAP AT TURNINC
POINT. Par 1740.b.(2).

1731. ENROUTE MINIMUM HOLDING AL
TITUDES. Criteria for holding pattern airspace
are contained in FAA Handbook 7130.3 and pro-
vide for separation of aircraft from aircraft. The
criteria contained herein deal with the clearance
of holding aircraft from obstacles.

u, Area. The primary obstacle clearance area
for holding shall be based on the appropriate
holding pattern airspace area specified in FAA
Handbook 7130.3, Holding Pattern Criteria. No
reduction in the pattern sizes for “on-entry” pro-
cedures is permitted. In addition, when holding is
at an intersection fix, the selected pattern shall
also be large enough to contain at least 3 comers
of the fix displacement area. See paragraphs 284,
285, and Figure 37. A secondary area 2 miles
wide surrounds the perimeter of the primary area.

i). O/Mt(I(Sl(Z(Xwrancc. The n)ii]im(lm obstacle
Aarawe of the route shall be provided through-
out the pimary area. Ill the secondary area 500
feet of obstacle clearance shall be provided at the
INNER edge, tapering to zero feet at the outer
edge. For computation of obstacle clearimce in
the secondary area, see Appendix 2, paragraph 5
for use of Figyre 123. Allowance for precipitous
terrain should be considered as “stated in par-
agraph 323a. The altitudes selected by applica-
tion of the obstacle clearance specified in this par-
agiaph maybe rounded to the nearest 100 feet.

c. Ccmununications. The communications on
appropriate ATC frequencies (as determined by
ATS) shall be required throughout the entire hold-
ing pattern area from the MHA up to and includ-
ing the maximum holding altitude. If the commu-
nications are not satisfactory at the minimum
holding obstacle clearance altitude, the MHA
shall be authorized at an altitude where the com-
munications are satisfactory. For communications
to he satisfactory, they must meet the standards
M set forth in FAA Handbook OA P 8200.1, The
U.S. Standard Flight Inspection Manual.

d. Holding Putterns On/Adjacent to ILS Cour-
ses. Holding patterns on or adjacent to ILS
cxmrses shall comply with FAA Handbook 7130.3,
Holding Pattern Criteria, paragraph 54.

e. High Altitude. All holding patterns in the
high altitude structure shall be coordinated with
the Flight Standards National Field Office prior
to being approved.

1732.-1739. RESERVED.

Section 4.Navigational Gaps

1740. NAVIGATIONAL GAP CRITERIA.
Where a gap in course guidance exists, an airway
or route segment may be approved in accordance
with the criteria set forth in 1740.c., provided:

a. Restrictions

(1) The gap may not exceed a distance which
varies directly with altitude from zero N M at sea
level to 65 NM at 45,000 feet MSL, and:

Chap 17
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(2)Not more than ol)e gap twl) exist in the
airspace stnwture for the aim~a\”/ rwite vqylcllt,

W];

(0) A ~~p In~y not ocolr at an~ ainvay or
route turning point, except when the ~rovisions of
paragraph 1740. b.(2) are applied, and;

(4) A notation must be included on FAA
Form 8260-16 which specifies the area within
which a gap exists where the MEA has been esta-
blished with a gap in navigational signal coverage.
The gap area will be identified by distances from
the navigation facilities.

b. Authori~tions. MEAs with gaps shall be
authorized only where a specific operational re-
quirement exists. Where gaps exceed the distance
in 1740.a.( 1), or are in conflict with the limita-
tions in 1740. a.(2) or (3), the MEA must be in-
creased as follows:

(1) For straight segments:

(a) To an altitude which will meet the dis-
tance requirement of 1740.ao( 1), or;

8260.3B CHC :3
6/80

(b) \\:llell ill col]flict with 1740.ii.(1) or (2)
to WI altitude u’here there is cx)l]tinm[is co(lrse
gyidmce availalde.

(2) For tllrnillg segl]]el~ts. Tlm]s to intercept
radials with higher hl EAs may be allowed provid-
ed:

(a) The increase in MEA doe< not exceed
1,500 feet, and;

(b) The turn does not exceed 90 degrees,
and;

(c) No obstacles penetrate the MEA of the
course being flown within 15 NM of the fix dis-
placement area. See Figure 17-22.

(3) When in conflict with 1740.b.(1) or (2) to
an altitude where there is continuous course guid-
ance available.

c. Use of Steps. Where large gaps exist which
require the establishment of altitudes which obvi-
ate the effective use of airspace, consideration
may be given to the establishment of MEA

w
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Par 1740
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ALLOWABLE NAVIGATION COURSE GUIDANCE GAP (NAUTICAL MILES)

Figure 17-23. NAVIGATION COURSE GUIDANCE CAPS, Par 1740.
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“step.”’These steps maybe established at incre-
l~}el~tsof not less than 2000 feet below 18,000 feet
MSL, or not less than 4000 feet at 18,000 feet
MSL and above, provided that a total gap does
not exist for the segment within the airspace
structure. MEA steps shall be limited to one step
between any two facilities to eliminate continuous
or repeated changes of altitude in problem areas.
MEA changes shall be identified by designated
radio fixes.

d. Gaps. Allowable navigational gaps may be
determined by reference to the graph in Figure
17-23.

Example: The problem drawn on the chart shows
the method yed to determine the allowable gap
on a route segment with a proposed MEA of
27,000 feet. Enter the graph at the left edge with
the MEA of 27,000 feet. Move to the right to the
interception of the diagonal line. Move to the bot-
tom of the graph to read the allowable gap. In the
problem drawn, a 39 NM gap is allowable.

1741.-1749. RESERVED.

Section 5. Low Frequency Airways or Routes

1750. LF AIRWAYS OR ROUTES.

a. Usage. LF navigation facilities may be used
to establish enroute airway/route segments. Then
use will be limited to those instances where an
operational requirement exists.

b. Obstacle Clearance Areas. See Figures 17-24
and 17-25.

(1) The primary obstacle clearance area
boundaries of LF segments are lines drawn 4.34
NM (5 statute miles) on each side of and parallel
to the segment centerline. These boundaries will
be affected by obstacle clearance area factors
shown in c. below.

(2) The LF secondary obstacle clearance
areas extend laterally for an additional 4.34 NM
on each side of the primary area. The boundaries
of the secondary areas are also affected by the ob-
stacle clearance area factors shown in c. below.

c. Obstacle Ckwrance Area Factors. See Figures
17-24 and 17-25.
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Figure 17-94. LF SEC\fENT PRI\fARY OBSTACLE
CLEARANCE AREA. Par 17.50.b.
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Flqure 17-25. LF SECMENT SECONDARY OBST.\(lLE
CLEARANCE AREA PU 17.55.1~.

(1) The primary area of LF segments is ex-
pal~ded in the same way as for VHF airways/
routes. Lines are drawn at 5 degrees off the
course centerline from each facility. These lines
meet at the midpoint of the segment. Penetration
of the 4.34 NM boundary occurs 49,66 (50) NM
from the facility.

(2) The secondary areas are expanded in the
same manner as the secondary areas for VHF air-
ways/ routes. Lines are drawn 7.5 degrees on each
side of the segment centerline. These 7.5 degree
lines will intersect the oiiginal 8.68 NM secondary
area boundaries at 65.9.3 (66) NM from the facil-
ity.

d. Obstacle Cleamncc.

(1) Obstacle clearance in the primary area of
LF ainvays or routes is the same as that required
for VOR airways/routes. The areas over which
the clearances apply are different, as shown in
paragraph 1750.c.

(2) Secondary area obstacle clearance re-
quirements for LF segments are based upon dis-
tance from the facility and location of the obsta-
cle relative to the inside bounclmy of the second-
ary area.

Chap 1~ Par 1740
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(a) Withil] 25 Xhl of the facility the obstii-

cle clearance is based upon a 50:1 plane drawn
from the plimary area boundary 500 feet almve
the obstacle which dictates its MOCA and ex-
tending to the edge of the secondary area. When
obstacles penetrate this 50:1 plane, the MOCA
for the segment will be increased above that dic-
tated for the primary area obstacle as follows:

Distance from Prirnsuy Boundary Add to Height of Obstacle

0-1 statute miles 500 feet

1-2 statute miles 400 feet
2-3 statllte miles 3(K) feet
3-4 statute males 200 feet
4-5 statute miles 100 feet

LJOUf:TAl?#C:S AREAS
1
I

NOtJhOJNIAINOUS AREA$ I

1003’

1 2&o’
t

5as

q t 7
500’ 500’

I
-“ NM~4.34 NM+- PRIMARY +sEcONoARY-1

AREA ARf A

Fl~m 17-27 LF SE(;}IENT 013ST \(;LE CLE \RANCE OVER
25 NJI FR031 ENROtlTE ~;l(;lLill’

Pdr Ii:fl (1

NOTE: See Figure 17-26 for cross section view.
Also see (c) below.

Section 6.Minimum Divergence Angles
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Figure 17-!26 LF SECMENT OBSTACLE CLEARANCE
WITHIN 25 NM OF ENROUTE FACILITY

Par 1750.ci.

(b) Beyond the 25 NM distance from the
facility, the secondary obstacle clearance plane is
flat. This plane is drawn from the primary area
boundary 500 feet above the obstacle which dict-
ates its MOCA and extending to the edge of the
secondary area. If an obstacle penetrates this sur-
face the MOCA for the segment will be increased
so as to provide 500 feet of clearance over the ob-
stacle. See Figure 17-27. Also see (c) below.

(c) Obstacle clearance values shown in (a)
and’ (b) above are correct for nonmountainous
areas only. For areas designated as mountainous
add 1000 feet.

1751.-1759. RESERVED.

1760. GENERAL.

a. Governing Facility. The governing facility
for determining the minimum divergence angle
depends upon how the fix is determined.

(1) Where the fix is predicated on an off-
course radial or bearing, the distance from the fix
to the facility providing the off-course radial or
bearing is used.

(2) Where the fix is predicated on the radials
or bearings of two intersecting ainvays or routes,
the distance between the farthest facility and the
fix will be used to determine the angle.

h. Holding Where holding is to be authorized
at a fix, the minimum divergence angle is 45 deg-
rees.

1761. VHF FIXES.

a. The minimum divergence angles for those
fixes formed by intersecting VHF radials are de-
termined as follows:

(1) when both radio facilities are located
within .30 NM of the fix, the minimum divergence
angle is 30 degrees.

(2) When the governing facility is over ~]()
NM from the fix, the minimum allowable angle
will be increased at the rate of 1 degree per NM
up to 45 NM (45 degrees).

Par 1750 chap 17
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(.3) Beyond 45 NM, the minin~um divergence
angle increases at the rate of 1/2 degree per NM.

Example: Distance from fix to governing facility
is 51 NM. 51 – 45 = 6 NM. 6 X 1/2 = .3 addi-
tional degrees. Add to the 45 degrees reqilired at
45 NM and get 48 degrees minimum divergence
ang]e at 51 NM.

b. A graph (Figure 17-28) may be used to de-
fine minimum divergence angles. Using the fore-
going example, enter the chart at the bottom with
the facility distance (51 NM). Move up to the
“VHF Fix” conversion line. Then move to the left
to read the imgle – 48 degrees.

1762. LF OR VHF/LF FIXES.

a. Minimum divergence angles for LF or in-
tegrated (VHF/ LF) fixes are determined as fol-
lows:

(1) When the governing facility is within 30
NM of the fix, the minimum divergence angle is
45 degrees.

(2) Beytmd 30 NM the n]inin]~ml angie must
I)e i[]creasc(l at the rtite of 1 degree for each NM,
except for fixes on long overwater mutes where
the fix will he (Ised for reporting purposes and not
for traffic separation.

Exa~~lple: The distance from the governing facility
is 51 NM. 51 – 30 = 21 NM. 21 X 1 = 21. Add
21 to 45 degrees required at 30 NM to get the re-
quired divergence angle of 66 degrees.

b. The graph (Figure 17-28) maybe used to de-
fine minimum angles for LF or VHF/LF fixes.
Using the foregoing example, enter at the bottom
of the chart with the 51 NM distance between fa-
cility and fix. Move up to the “LF or IN-
TEGRATED FIX” conversion line, then left to
read the required divergence angle, 66 degrees.

1763.-1799. RESERVED.

30 40 so 60 70 m 90 100 110 120
DISTANCE (NM) BETWEEN RADIO FIX AND “GOVERNING” FACILITY.

Figure 17-28 MINIM(JM DIVERCEN(;E ANCLE FOR RADIO FIX P.u 1761 1) and 1762 h

\
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1. APPENDIX APPLICATION. The material
contained in these appendices applies to support
criteria contained in the several chapters of the
handbook. Appendix material includes:

a. Appendix 1, Paxag.mph 2. Glossary. A listing
of special terms and abbreviations to explain their
meaning and application to procedures and criteria.

b. Appendix 2. Procedures Charts These charts
depict secondary area obstacle problems, solutions,
methods of computing glide slope threshold crossing
heights, glide slope antenna location, applications of
ILS/PAR obstacle clearance criteria, and an analy-

sis of obstacle clearances.

c. Appendix 3. This appendix contains lists of
Figures, a list of Tables, and a list of Referen- to
other publications.

d. Appendix 4.
tangents for angles
dredths of degrees
slope problems.

Tangents. A complete list of
from 0.0 to 9.0 degrees in hun-
for application in solving glide

e. Ap~ndix 5. Approach Lighting. This appen-
dix contains descriptions of standard approach
lighting systems and lists of other systems which
may be given the same visibility credit in the devel-
opment of military procedures.

f Appendix 6. Alphabetical Index.

2. GLOSSARY. Definitions shown in this glossary
apply to Terminal Instrument Procedures Criteria
in this Handbook.

AL Approach and Landing (Chart).

Angle of Divergence (Minimum) The smaller of

the angles formed by the intersection of two courses,
radials, bearings, or combinations thereof.

Approach Sudace Baseline An imaginary hori-
zontal line at threshold elevation.

Approving Authority Headquarters representa-
tives of the various signatory autho~ities shown in
the Foreword, Page iv.

l?C Back Course (Localize).

Ghd’@g Appruach Area
CA circle to land under

Appendix 1
Page 1

The area in which air-
visual conditions after

completing an instrument approach.

Controlling Obstacle The highest obstacle rela-
tive to a prescribed plane within a specified area.

Note:In precision approach procedures where
obstacles pmetrate the approach surface,
the controlling obstacle is the one which
results in the requirement for the highest
decision height (DH).

-d Reckoning The estimating or determining
of position by advancing an earlier known position
by the application of direction and speed data. For
example, flight based on a heading from one VOR-
TAC azimuth and distance fix to another is dead
reckoning.

Diverse V&ctor An instruction issued by a radar
controller to fly a specific course which is not a part
of a predetermined radar pattern. Also referred to as
a “random vector”.

Decision Height (DH) The height, specified in
MSL, above the highest runway elevation in the
touchdown zone at which a missed approach shall
be initiated if the required visual reference has not
been established. This term is used only in proce-
dures where an electronic glide slope provides the
reference for descent, as in ILS or PAR.

DA4E Arc A course, indicated as a constant
DME distance, around a navigation facility which
provides distance information.

DME Distance The line of sight distance (slant
range) from the source of the DME signal to the
receiving antenna.

J?ACFinal Approach Course.

FAFFinal Approach Fix.

Flight hpedon In-flight investigation and cer-
tification of certain operational performance charac-
teristics of electronic and visual navigation facilities
by an authorized inspector in conformance with the
U.S. Standard Flight Inspection Manual.

. . ..** ., .-. _,— -—--—
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Gradient A slope expressed in feet per mile, or as
a ratio of the horizontal to the vertical distance. For
example, 40:1 means 40 feet horizontally to 1 foot
vertically.

GP1 Ground Point of Intercept. A point in the
vertical plane on the runway centerline at which it is

assumed that the straight line extension of the glide
slope intercepts the runway approach surface
baseline.

HAA Height above airport elevation.

HA THeight above touchdown zone elevation.

lAC Initial Approach Course.

ZAFInitial Approach Fix.

lC Intermediate Course.

ZFIntermediate Fix.

JAL High Altitude Approach and Landing
(Chart).

LOC Localizer. The component of an ILS which
provides lateral guidance with respect to the runway
centerline.

LDA Localizer type directional aid. A facility of
comparable utility and accuracy to a LOC, but
which is not part of a full ILS and may not be
aligned with the runway.

MAP Missed Approach Point (Paragraph 272).

MDA Minimum Descent Altitude (Paragraph
320).

iUHA Minimum Holding Altitude.

NDB(ADF) A combined term which indicates

that a nondirectional beacon (NDB) provides an

electronic signal for use with airborne automatic
direction finding (ADF) equipment.

Obstacle An existing object, object of natural
growth, or terrain at a fixed geographical location,
or which may be expected at a fixed location within

Par 2

a prescribed area, with reference to which vertical
clearance is or must be provided during flight opera-
tion. For example, with reference to mobile objects,
a moving vehicle 17 feet high is assumed to be on an
Interstate highway, 15 feet high on other highways,
and 23 feet high on a railroad track, except where
limited to certain heights controlled by use or con-
struction. The height of a ship’s mast is assumed
according to the types of ships known to use an

anchorage.

Obstacle Clearance The vertical distance between
the lowest authorized flight altitude and a pre-
scribed surface within a specified area.

nObstacle Clearance Boxes 500 when used in
figures which depict approach segments these boxes
indicate the obstacle clearance requirements in feet.

O~rational Advantage An improvement which
benefits the users of an instrument procedure.
Achievement of lower minimums or authorization
for a straight-in approach with no derogation of
safety are examples of an operational advantage.
Many of the options in TERPs are specified for this

purpose. For instance, the flexible final approach
course alignment criteria may permit the ALS to be
used for reduced visibility credit by selection of the
proper optional course.

Optimum Most favorable. As used in TERPs,
optimum identifies the value which should be used
wherever a choice is available.

Positive Course Guidance A continuous display
of navigational data which enables an aircraft to be
flown along a specific course line.

Precipitous Terrain Terrain characterized by
steep or abrupt slopes.

Precision and Nonprecision These terms are used
to differentiate between navigational facilities which
provide a combined azimuth and glide slope guid-
ance to a runway (Precision) and those which do
not. The term nonprecision refers to facilities with-
out a glide slope, and does not imply an unaccepta-
ble quality of course guidance.

Primary Area The area within a
which full obstacle clearance is applied.

segment in
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ROCRequired Obstacle Clearance.

Run way Environment The runway threshold or
approved lighting aids or other markings identifi-
able with the runway.

Sewondary Area The
which ROC is reduced

area within a segment in
as distance from the pre-

scribed course is increased.

S&ment The basic functional division of an in-
strument approach procedure. The segment is ori-

ented with respect to the course to be flown. Specific
values for determining course alignment, obstacle
clearance areas, descent gradients, and obstacle
clearance requirements. are associated with each
segment according to its functional purpose.

Service Volume That volume of airspace sur-
rounding a VOR, TACAN, or VORTAC facility
within which a signal of usable strength exists and
where that signal is not operationally limited by co-
channel interference. The advertised service volume
is defined as a simple cylinder of airspace for ease in
planning areas of operation.

Threshold C=ing Height The height of the
straight line extension of the glide slope above the
runway at the threshold.

TDZTouchdown tine.

Touchdown Zone The first 3000 feet of runway
beginning at the threshold.

Touchdown Zme Elevation The highest runway
centerline elevation in the touchdown zone.

Trmrsition Level The flight level below which
heights are expressed in feet MSL and are based on
an approved station altimeter setting.

Visual Descent Point (VDP) The visual descent
point is a defined point on the final approach course
of a nonprecision straight-in approach procedure
from which normal descent from the MDA to the
runway touchdown point may be commenced, pro-
vided visual reference is established.

-.

Par 2



8260.3B CHG 1 Appendix 2
2/79 Page 1

----- 1. SECONDARY AREAS. The graphs contained
in this Section and the sample problems which
illustrate their use are provided to assist in comput-
ing secondary area widths and required obstacle
clearance (ROC) at the location of an obstacle.

2. SECONDARY AREA OBSTACLE PROB-
LEMS. Figure 121 illustrates the location of prob-
lem obstacles in the various approach segment sec-
ondary areas. It also identifies the appropriate fig-
ures in this section which apply to each particular
problem obstacle.

3.INITIAL SECONDARY AREA OBSTACLE
CLEARANCE. The graph in Figure 123 is used to
determine the required obstacle clearance in the initial
approach secondary area.

a. Pmb/em 1. The obstacle is in the secondary
area.3 miles from the inner edge. Find the ROC.

b. Solution.

(1) Enter the graph in Figure 123 on the
bottom scale at the distance the obstacle is from the
inner edge (.3 miles).‘.-

(2) Proceed vertically to intersect with the 2
mile slant line.

(3)Move left horizontally and read the ROC,
425 feet.

4. WIDTH OF INTERMEDIATE APPROACH

SECONDARY AREA. The graph in Figure 122 is
used to determine the width of the intermediate
approach secondary area at the location of a prob-
lem obstacle.

a. Problem 2. The FAF is 10 miles from the facil-
ity. An obstacle is 2.8 miles horn the FAF and .48
miles from the inner edge of the secondary area. Find
the width of the secondary area at the FAF and at
location of the obstacle.

b. Solution.

(1) Determine the width of the secondary area
at the FAF (.33 miles) by using Figure 124.

(2) Place a straight edge on Figure 122 be-

tween .33 miles on the secondary area width scale

and 15 miles* on the length of segment scale.

(3)Locate 2.8 miles on the length of segment
scale and proceed horizontally to intersect with the
straight edge.

(4) Drop vertically from the intersection point
to read .64 miles on the secondary area width scale,
This is the width of the secondary area at the
location of the obstruction.

*NOTE: Use the actual length of the inter-
mediate segment. It maybe between 5 and 15 miles
long.

5.INTERMEDIATE SECONDARY AREA OB-
STACLE CLEARANCE. The graph in Figure 123
is used to determine the required obstacle

clearance (ROC) in the intermediate secondary area.

a. Problem 3. The obstacle is in the secondary
area 2.8 miles from the FAF and .48 miles from the
inner edge of the secondary area, Find the ROC.

b. Solution. From Figure 122 we have deter-

mined the width of the secondary area at the loca-
tion of the obstacle. It is .64 miles.

(1) Enter the graph in Figure 123 on the
bottom scale at the distance the obstacle is from the
inner edge (.48 miles).

(2) Proceed vertically to intersect with the
appropriate area width slanted line (.64 miles).

(3) Move horizontally to the left and read
ROC 125 Feet.

6.WIDTH OF FINAL APPROACH SECOND-
ARY AREA. The graph in Figure 124 is used to
determine the width of the final approach secondary
area at any given distance from the navigation
facility.

a. Problem 4. In a proceduxe based on a VOR-

TAC the FAF is 10 miles from the facilit y. Find the

width of the secondary area at the FAF.

b. Solution.

(1) Enter the graph in Figure 124 at 10 on the
distance from facility scale.

—

Par 1
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INITIAL
APPROACH
SEGMENT

I

I

I

IF

J

4

\ v//I

—.

PROBLEM ~

5
OBSTACLE .3 Mi FROM INNER
EDGE OF SECONDARY AREA.
FIND ROCI-’LJSE GRAPH, FIGURE
123.

I PROBLEM ~

INTERMEDINE H * FAF 10 Mi FROM FACILllY - FIND

APPROACH
I WIDTH OF SECONDARY AREA AT

SEGMENT
s

~ ~

FAF AND AT THE OBSTACLE - USE
m GRAPH, FIGURES 124 AND 122.

I
PROBLEM 3

FAF “ OBSTACLE 2.8 Mi FROM FAF AND
.48 Mi FROM INNER EDGE OF

I SECONDARY AREA. FIND ROC-
USE GRAPH, FIGURE 123,

> PROBLEM 4
FINAL

SMOKE STA~K .2 Mi FROM INNER
I

APPROACH- “-
EDGE OF SECONDARY AREA 7.2 Mi

SEGMENT
FROM FACILITY, FIND WIDTH OF
THE SECONDARYAREA AT FAF AND

1 AT THE OBSTACLE. FIND ROC. USE
GRAPH, FIGURES 124 AND 125.

RUNWAY
v Y VORTAC

Figure 121. SECONDARY AREA OBSTACLE PROBLEMS. Par 2 Appendix 2.
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(2)
tion with

(3)

32

28

24

20

16

12

(lo)

8
“r

4

G

.2)

,2(.24) (.33).4 .6 .8 1.0 1.2

WIDTH(WS) -NM “lhl TEhlTHS”

Figure 124. WIDTH OF FINAL APPROACH
AREA. Par 6, Appendix 2.

Proceed horizontally to a point df intersec-
the slant line for VORTAC with FAF.

Drop vertically from the intersection point
to read the width of the secondary area at the FAF
(.33 miles).

c. Problem 4. In a procedure based on a VOR
with FAF an obstacle is 7,2 miles from the facility.

Find the width of the secondary area at the obstacle
location.

d. Solution.

(1) Enter the graph in Figure 124 at 7.2 on the
distance from facility scale.

(2) Proceed horizontally to a point of intersec-
tion with the slant line for VORTAC with FAF,

(3)

1.4 1.6 1.8 2.0

SECONDARY

Drop vertically from the intersection point
to read the width of the secondary area. (.24 miles),

NOTE: Figure 124 can be used to find the
width of the final approach secondary area for the
several conditions and facilities which are incIudtxi
in the figure.

7. FINAL APPROACH SECONDARY AREA
OBSTACLE CLEARANCE. The graph in Figure
125 is used to determine the required obstacle ckar-
ance in the final approach secondary area. Figure
125 applies only to procedures which require pri-

mary area obstacle clearance of 250 feet. Subsequent

Figures 126 and 127 apply to procedures in which
the primary area obstacle clearance is 300 and 350
feet respectively.

Par 6
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\VIDTH OF AREA (Ws) TO DETERMINE WIDTH USE GRAPH FIC. 1!24

o I13AI A C Q In

.

.2 .4 .0 .6 1•u

DISTANCE (d) OF OBSTACLE FROM INNER EDGE OF AREA – (TENTHS OF NM)

Figure 12S. FINAL APPROACH SECONDARY AREA OBSTACLE CLEARANCE.
VOR/DME nr TACAN with FAF. Par 7, App. 2.

a. Problem 4. In a procedure based on a VOR

with FAF an obstacle is in the secondary area .2
miles from the inner edge and 7.2 miles from the
facility. Find the ROC.

b. Solution. From Figure 124 we have deter-

mined the width of the secondary area at the obsta-

cle location (.24 miles).

(1) Enter the graph in Figure 125 on the
bottom scale at the distance the obstacle is from the
inner edge (.2 miles).

(2) Proceed vertically to intersect with the

appropriate area width slant line (.24 miles).

Par 7

(3) Move left horizontally and read the ROC

(42 feet).

8. UHF/VHF DF AND HIGH ALTITUDE PEN-
ETRATION. (No FAF). The required obstacle
clearance in the final approach areas can be deter-

mined by the method prescribed in Paragraphs 6
and 7 of Appendix 2. However, the graph in Figure

123 must be used in lieu of the graph in Figure 127.

9.COMPUTING GLIDE SLOPE
01.D CROSSING HEIGHT.

a. Definitions.

(1) Straight Line Extension of
The assumed path which the glide

THRESH-

Glide Slope.
slope would
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.2 .4 .6 .8 1.0 1.2

DISTANCE (d) OF OBSTACLE FROM INNEM EIXX 011’AREA - (TENTHS OF NM)

Figure 126. FINAL APPROACHSECONDARYAREA OBSTACLECLEARANCE.VOR withoutFAF
and NDBwith FAF. Par 7, Appendix 2.

follow if it were a straight line in space from a point
over the outer marker to a point of interception with
the approach surface baseline.

(2) Threshold Crossing Height (TCH). The
height of the straight line extension of the glide slope
above the runway at the threshold.

(3) Established Glide Slope Angle. The an-
gle of the glide slope as determined by the currently
effective commissioning flight check. Flight inspec-
tion will provide information concerning the height
of the glide slope at the outer marker, middle marker

or other point of known distance from the runway
threshold on final approach.

(4) Runway Point of Intercept (RPI). The
point where the extended glide slope intercepts the
runway centerline on the runway surface.

b. Computation Method. The glide slope
threshold crossing height is computed as fol-
lows: (See Figure 128).

(1) Multiply “D ~“ (the distance in feet from
the GPI to a point abeam the runway threshold “T”)
by the tangent of the established glide slope angle.

The result is the TCH.

Par 9
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WIDTH AREA (W, ) TO DETERMINE WIDTH — USE CRAPII FIG, 124
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Figure 127. FINAL APPROACH SECONDARY AREA OBSTACLECLEARANCE. NDBwithoutFAF.
Par7,Appendix2.

GS Ant. St..

50’

Approach surface BWOIIIM

(2) Problem; fmd the TCH if:

GS angle is 2 1/2 degrees. (Tan is .04366).
Distance “Dl” is 1145 feet.

TCH = D1 tan GS angle
= 1145 X .04366
= 50 feet.

l+——————1145’~

c. Glide Slope Antenna Location. The glide
slope antenna will be sited in accordance with ap-

Figure 128. COMPUTING THRESHOLD CROSSING
HEIGHT. Par 9, App 2.
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propriate civil or military installation standards to
provide the desired TCH and GPI..

d. Quick Reference of Rek.ztionships. Figure 130
provides a graphic presentation of the relationship
between the GS angle, TCH, and D,. The third value
may be found if two are known.

(1) Example. With GS angle 2.6 degrees and
TCH 48 feet, DI is 1057 feet.

(2) Example, With the same TCH, but a GS
angle of 2.7 degrees, D, is 1017 feet.

a. Ll@JWons and Symbols.

(1) Ground Point of Intercept (GPI). A
point in the vertical plane of the runway centerline at
which it is assumed that the straight line extension of the
glide slope intercepts the approach surface baseline.

(2)Approach Surface Baseline. An
imaginary horizontal line at the threshold elevation.

(3) Final Approach Obstacle Clearance
Surface. An inclined plane which originates at the
runway landing threshold elevation, and;

(3) Example. D1 is 1000 feet. For the (a) In Zone 1: 200 feet out from the
optimum 50-foot TCH, the GS angle is 2.86 degrees. landing threshold.

(4) Example. GS angle is 2.7 degrees, and D, (b) In Zones 2 and 3:975 feet outward
is 1050 feet. TCH is 49.5 feet. from the GPI.

10. COMPUTATION OF GPI WHEN TCH IS
KNOWN. The GPI will be located abeam the glide
slope antenna only when the terrain in the vicinity of the
runway is perfectly flat. When the terrain slopes
significantly between the runway threshold and the GS
antema location, the GPI will not be located abeam the
GS antema. This is because the GPI is the point at
which the straight line extension of the glide slope
intersects the approach surface base line (ASB). The
ASB has the same elevation as the runway threshold.
Therefore, the GPI will always be the same distance
horn the threshold when TCH and GS angles are the
same. See figures 129, 129A, and 129B.

11. APPLICATION OF ILS/PAR OBSTACLE
CLEARANCE CRITERIA. The Required Obstacle
Clearance (INK) may be defined as the minimum
vertical separation between the glide slope and the final
approach obstacle clearance surface. Since obstacle
clearance requirements change in the final approach
area, it has been segmented (paragraph b, below) for
ease of application into “Zones 1, 2, and 3“ for
determining the appropriate obstacle clearance
requirements. See figure 131.

Par 9

(4) “d” - Distance fkom the GS antenna to
the threshold.

(9 “D” - Distance from the GPI to an
obstacle.

(6) “D,” - Distance from the GPI to the
threshold.

m “D(t)” - Distance from the threshold to
an obstacle minus 200 feet.

(8) “S(i)” - Slope of inner section approach
surface.

b. #3naJAppmach C%iticalZones. See figure 131.

(1) Zone 1. This zone starts at a point 200 feet
● outward from the landing threshold at the threshold

elevation, and extends to the decision height (DH) point.
See paragraph 935. The following formula may be used ●

to compute the ROC in this zone:

ROC = D(tanGSL)– ~
S(i)

Page 9
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RP1/OPl/TCH

4/1/83

COMPUTATIONS FOR ILS WITH RAPIDLY DROPPING TERRAIN

RWY 618” MSL

+
.----- .- ...- -

fl ~ ILS ANTENNA ELEVATION IS MEASURED

u AT THE ANTENNA PAD (PROPOSED OR

m ESTABLISHED) WHEN TERRAIN DROPS

ANT. OFF RAPIDLY FROM RUNWAY TO
ANTENNA.

614° MSL
CROSS SECTION

RUNWAYS WITH ZERO SLOPE

TCH = (TAN GS) (DIST ANT TO TH) - (TH
RPI ELEV-ANT ELEV)

- w & TCH
GPI

= (.05241) (1000) - (618-614) = 46.41’

~uNWAY GPI = TCH + TAN Gs

4

GPI = 46.41 + ,05241 -923.68’

RPI = GPI
1OQo: 614” MSL

+923.66 “+ GP1/RPl

POSITIVE SLOPING RUNWAYS
TCH = (TAN GS) (DIST ANT TO TH) -

(Tll ELEV-ANT ELEV)
TCH = (.05241) (IOCXI) - (618.614)= 48.41’

-.30. - 6~’
GPI = TCH + TAN GS
GPI = 46.41 + .06241 = 92368

{TCH) (DIST ANT FROM TH)

‘pi = TCH + (RWY CROWN ELEV
ABEAM ANT - ANT ELEV)

Rp’=a$%%%%=”

NEQATIVE SLOPINQ RUNWAYS

~~ 23.SS’ GPI

SS0’ WI

TCH = (TAN GS) (D@T ANT To W - (TH
ELEV - ANT ELEV)

TCH = (.0S241) (1000) - (616414) = *.41’

GPI = TCH + TAN GS
GPI = 4S.41 + .05241 = g23w

~pl = (TCH) (DKT ANT FROM TH)

TCH + (RWY CROWN ELEV
ABEAM-ANT - ANT ELEV)

RPI = (48.41) (1OOO) = ~
, + (61M141

—-

Flgwo 129. RP1/GPmJ4 (X)MPU2W1ONS FOR US Wm4
RAPLOLY DROP?LNG TERRAIN. h 10, ApPndix 2

Page10
-



-----

4/1/83 8280.3BCK 4
Appmdix 2

RP1/QPVTCH COMPUTATIONS FOR KS WITH RELATIVELY

CROSS SECTION

RUNWAY WITH ZERO

RPI - “
&

9PI
RUNWAY

MU

*
THE IL808 ANTENNA 18 ASSUMED TO BE
AT RUNWAY CROWN ELEVATION WHEN
TERRAIN FROM RUNWAY TO ANTENNA
817S (PROPOSED OR E8TABUWEO) HAS
A RELATtVCLY 8MOOTH ANO UNIFORM
GRAOWNTO

SLOPE

TCII =
To+ -

GPt =
GPI =

RPI =

(TAN 0S) (01S7 ANT FROM TH)
[,0S241) (1~) = S2.41’

TCH + TAN 0S
52.41 + .06241 = low

m

TCH = (TAN c38) (OfST ANT FROM TH) -
(TH GLEV ● RWY CROWN 6UV A8EAM ANT)
TCH =

Gm a
OPI =

RPI =

@m =

(.06241) (law - (61s-$20) = 54*41’

TCH + TAN GS
64,41 + .a24t = lorjald

TCH + {7H ELEV - RWY CROWN
ELEV AEEAM ANT)

TAN Q8

~=’”

SLOPINO RUNWAYS

TCH ● (IAN GS) (MT ANT PROM TH) Q
m ELEV “ m Cn- EUv ~ Am

* /%’

TCH = (,~41) (1000)- (01M16) = W41’

GPI = TCII + TAN QS
m = *41 + .06241 - SS1.S4’

TCH +(Ttl ELEV - RWY CROWN CLEV
cm

Rpt Q1O’MSL A9MM AN1’)
w’ USL m =

TAN __
Opt

RR - 30.41 + (owm~ - 1~
W“MSL .06241

--
Fu 11 I%& 11
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RPIJGP1/TCFi COMPUTATIONS FOR PRECISION APPROACH RADAR

TM

RUNWAY

/
c /

H

& ---- ----

THE RPI IS LOCATED ON THE RUNWAY
CENTERLINE. THE DISTANCE FROM THE PAR
ANTENNA TO THE RPI IS EQUAL TO THE
DISTANCEFROM THE PAR ANTENNA TO THE
TOUCHDOWN REFLECTOR> RPI DfSIANCE
FROM THRESHOLD MAY 6E DETERMINED
FROM THE FORMULA.

RPI =A - d B’ - c’

A = D[ST ANT FROM TH
B = DIST REFLECT FROM ANT
C = DIST ANT FROM RWY CENTERLJJUE

RUNWAY WITH ZERO SLOPE

<_l TCH (TANGS) (DIST TH FROM I?Pt)
RPI, OP1 TCH TCH = (0.04366)(1 150) = 50.21’

*C$C @l = TCH + TANGS
RUNWAY 910’ ~ = 50.21’ + o,cm66 = 1150’

M$L = GPI
11$0’

,

POSITIVE SLOPING

MOL

-

TCH = (TANGS) (DWT TH FROM RPI) +
(RPI EL - TH EL)

TCtI = (0.04366)(1 150) + (620-618) =
GPI = TCH + TANGS
GPI = 52.21’ + 0.04366 = 1195.83’

—.

52.2

9?1

NEGATIVE SLOPING RUNWAYS

0?1
m TCH = (TANGS) (01S1 TH FROM RPI) -

(TH EL - RPI EL)
TCH = (0.04366) (1150) - (618 -S16) = 48.21’‘
GPI TCH . TANGS
GFI = 48,21’ + 0.04366 = 1104.21’

Page 12

Figure 129B. RP1tCP1‘TCH COMPUTATIONS IWR PRECISION APPROACH RADAR. Par. 10.
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RPl~CP1l’TC’fl COMPUTATIONS FOR USN/USA PRECISION APPROACH RADAR-.--—. - .. .—-— —

.

Anlcnna/Reflec Lor Same Side-.-*..——-

Ar~Ler]:]~.\\llcflec[.or Opposite Side

+==r.i.i-
1’

I Upslope Runway

Downslope Runway o

1-— --

REQUIRED INFORMATION
ELEVATIONS (MSL): DISTANCES m:
Runway threddd PM Azantenn8todector (A)
Tmchdmn m4Jecmr mrenecmrtothreahdd m
Runway crown in TDZ PAR AzantennatocenMlne (c)
RPI (if known) TDmflecmr tocenterUne w~
GLIDESLOPE ANGLE RUNWAY GRADIENT (if required)
%egatlvevIlhleIfantennaandm nectorareoll aamedde of runway

STEP L

STEP 2.

STEP 3.

STEP49

STEP s.

srEP69
STEP7.
STEP8Q

STEP9.

COMPUTATIONS
Determinetbe pardlel-to-centedinedistance thm the antenna to the toucMmnretlectorwb

=’-7-’”---- “~--~
Detedne thepudlel di8tance onbeantenna—to=t&resM&
Formulm Step 1 + Ractor-to-threddd dhnce (’B)

~-~~~bm~ba~twhk~r~b~ti~
to themay centedine and SUb&M% ~ ~tance b the ~ antenna-to-thresholddbtanca
Thi8iaconMemdtoucMwnPoint@p) fbrNaval8p@tCdO#U.
FormulwStep2 .]-
Detembe therelbtorheightdmfethetbrwboid ekvatloa
FormulmRdectorheight -Thxwboldelev8*

Mermlnethedktance!hmlisplacedmfkctorpoeitbn toGPL
FormolmStep4 + Tangent M

Dewmlne thedmancefhnkthreebw toGPL Formulm Step3+Step S

Iktedne the Thruhdd CroedngEel@to Formub GPIxTuagentGS
~-wF@-u-
Formulm@UllW8y~ ekvation- tbmebhieklmion)+Thmbold—bcrowndietmca
Determb the RPIdle- thmthreehO&L
Famulm
RPIELKncnm P-mm” mm))+wtw
RPrELunknOwat (GPIX Tangent GS) + -t (W + ((kadient)]

Par 9

RPVGPI/I’CH COMPUTATIONSFOR PRECISION APPROACH RADAR

~ IQ Page 12-1

*U.S. GOVERNMENT PRINTING OmCE: 1992- 343-120/m .

(and 12-2)

— .



4/1/83

.

8260.3B CHG 4

APti 2

0-

h 11
Page 13

_=.=.=._.=. ————--==—=—------ —————--——.—.—-.-—.-—.——



8260.3B CHG 15
Appendix 2

*

1==”.fi-m -,
Figure 131. FINAL APPROACHAREA SEGMENTS.
Par 11, Appendix2 *

NOZE: lhe fomuah is equal to the sepation qf
the glide slope and the associated slope of the approach
surface inner section. See paragraph 931 and figure 132.

* (2) Zone 2. This zone starts at the DH, and
extends outward to a point 10,975 feet from the GPI. See *
paragraph 934. The following formula may be used to
compute the ROC in this zone:

ROC = .02366D +20 feet.

N07E: The Zone 2 ROC formula k
approximately equal to the separatz”onof the glide dbpe and
the associated slope of the approach surface inner section.
Seeparagraph 931 and table 19.

(3) Zone 3. This zone starts at a point10,975
feet outward from the GPI and extends outward to a
maximum distance of 15 miles or to a point where the glide
slope interception occurs, whichever is the lesser. See
paragraph 934 and figure 76. The following formula may
be used to compute the ROC in this zone:

ROC = .01866D +75 feet.

NOTE: The Zone 3 ROC formula is
approximatelyequal totheseparah”onof theglideslopeand
the associatedslope of the approach surface outer section.
See paragraph 931 and table19.

12. ANALYSIS OF OBSTACLE CLEARANCE.

a. Problem. Runway threshold elevation is 342
feet MSL. Obstacles in the approach area are:

Zone 1: 22 feet above threshold & 12Ml feet
from threshold.

Zone 2: 228 feet above threshold & 8000 fket

Page 14

9/10/93

fkom threshold.
Zone 3: 450 feet above threshold& 20,000 feet

from threshold.

b. Tentative GPI LocM”on and Operating
Parametws.

(1) Desjred GS angle = 2.5 degrees.

(2) Desired TCH = 50 feet.

c. Obstacle Clearance Criteria Applic&”on.
figure 133.

D1= TCH
tanGSL

See

50
= .04366

= 1145 feet

or see figures 129 and 129a.

(2) Zone 1 ROC.

D = 1145 + 1200 = 2345 feet.

D(t) = 1200-200 = 1000 feet.

S(i) = 50 (See figure 132. 50:1 = 50, 40:1 = 40)

ROC=D (tanGSZ ) -~

=2345x.04366- 1~~0

= 102-20

=82 feet.

ActualClearance

“Cw = D(tan GS angle) - Obstacle height.

= (2345 X .04366) -22

=102-22= 80 feet. (Note Violation)

Par 1
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---- 3.00

2.9°

2.6°

2:0

0
2.6

2.s 0

~,, o

2.30

~~ o

2.1°

2.0°

v

\\

1

4

30.1 40.1 501 601 7:1 1 501 901
SLOPE OF SL’RF.4CES

Figure 132. (3S ANGLE VS. SLOPE OF SURFACES, Par 931, 1021, and App 2, Par 11.

(3) Zone 2 ROC. Actual Clearance

D*1145+ 8000= 9145 feet. ‘ “C” = D (tan CS angle) - Obstacle height

R(3C= .02366D + 20 = (21 ,145X .04366) -450

= (.02366X 9145)+20 = 923- 450= 473 feet.

=216 +20= 236 feet.
d. Analysis. It is noted that violations

Actual Clearance criteria exist in Zones 1 and 20
to ROC

“C” = D (tan GS angle) -Obstacle height
(1) zone 1. Violation could be corrected by:

= (9 145 X .04366) -228
(a) Raising the GS angle.

= 399-22’8 = 171 feet. (Note Violation)

(4) Zone 3 ROC. s(i) = ‘t)
Obstacleheight

D = 1145+ zo,~ s21,145 feet.
= 1~

RN= ,01866D +75 22

= (.01866 x21,145)+75 =45.5 (or45.5 :1)

= 395 + 75 = 470 feet. Minimum angle from Figure 132 = 2.62 degrees.

tat 12 Page 15
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*
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DH

TCII

nsw’Y

— DZOIW2 ~
o

*Figure 133. APPLICATION OF OBSTACLE CLEARANCE CRITERIA. App 2, Pu 12.

GPI and the runway threshold. To do this, we must
first determine the correct D based upon obstacle
height and the ROC at [he newD:

(b) Or; by retaining the 2.5 degree GS
angle and displacing the threshold.

Mirdrnum D(t)= S(i) (D tan GS angle - Actual

D (in Zone 2) x
Obstacle Height + 20

.o~
Clearance)

= (50) X (2345 X .04366) -80

= 50 x (102-80)

—

978 + ~’j

a - = 12,400’
.02

= 50 x 22 = 1100feet. Requiresdis-
placement of threshold 100 feet.

Since the new D] is greater than 10,975’, this
movement of the GS would causethe obstacleto fall
in Zone 3. Therefore, further analysiswould require
Zone 3 treatment.

Zone 2. Violation could be corrected by:(2)

D (in Zone 3) =
ObstacleHeight +75

.025
(a) Raising the GS angle.

Minimum CS angle
(Uctan) - = ROC + Obstacle height

D
D-12120”

236 + 228
w Minimum D, = D-8000
.05074 (arc tan)

= 12120-8000
Table of tangents shows the
angle for .05074 to be ~
deuees.

= 4120 feet

It should be noted that once the GPI is changed
● recalculation of ●ll ROC’S must be performed and
● new sketch made.

(b) OG by retaining the 2.S degree glide
slope and increasing the distance D i bet ween the

par 12Page 16
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However, for the purpose of this analysis the--
new ROC for this obstacle will be computed and
checked.

.

ROC = .01866D +75 = (.01866 x 12120)+75

= 226’+ 75

= 301’

Actual Clearance

C = D (tan GS angle) - obstacle height

= (12120X .04366) -228

= 529-228

= 301’

e. Conclusions. The almve analysis shows that
one of the following must be done to satisfy the Zone
1 and 2 R~ criteria, while limiting the glide slope
angle to a maximum of 3 degrees and the TCH to a
maximum of 60 feet:

(1) Increase the GS angle to 2.91 degrees
without changing the position of the GPI. This will
also increase the TCH to 58.2 feet:

\ TCH = DI (tan GS angle)

= 1145 X .05084

= 58.2 feet.

(2) Change the GS angle and reselect the
GPI as follows: See Paragraph 11.d.(2)(b) above.

(a) When the GS ang!e is 3 degrees, the
minimum D ~ to clear obstacles in Zones 1 and 2
would be 853 feet. However, this would provide a
TCH of only 44.7 feet, which is below that desired.

(b) When the GS angle is 3 degrees and
D1 is 954 feet, a TCH of 50 feet is obtained. A
recalculation of the ROC in Zone 3 will be required
if this solution is chosen since D was decreased from
the originaL

(c) When the GS angle is 2.95 degrees
and the minimum D, is 1004 feet, aTCHof51.7 feet
is obtained, A recalculation of the Zone 3 ROC will
also be required if this solution is chosen.

(d) When the GS angle is 2.9 degrees and
the minimum D 1 is 1159 feet, a TCH of 58.7 feet is
obtained. It will also satisfy ROC requirements in
Zone 3.

f Recommendation. By analysis of the various
solutions it can be concluded that the GS angle of
2.95, D1 of 1004 feet, and TCHof51.7 feet found in
11e.(2)(c) above would provide the best solution
since it satisfies the TCH requirement and all obsta-
cle clearance requirements as well. Therefore, it is
offered as the best recommendation.

h 12
—
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AC

AC
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8260.26 Establishing and Scheduling In-
strument Approach Procedure
Effective Dates

8260.27 Effect of Runway Markings on
SIAP Visibility Minimums.

8260.28 IFR Approval of the Interim
Standard Microwave Landing
System (ISMLS).

8430.lA Operations Inspection & Surveil-
lance Procedures – Air Taxi Op-
erators & Commercial Operators
of Small Aircraft.

8430.6A Air Carrier Operations Inspec-
tor’s Manual.

843O.1OB IFR Approval of Private-Use
Microwave Landing Systems.

d. Other

IACC No. 4 U.S. Government Specifications
for Flight Information Publica-
tions – Low Altitude Instrument
Approach Procedure.

-
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-. 1. TABLE OF TANGENTS

Degrees Tangent Degrees Tangent Degrees Tangent Degrees Tangent

0.0 =
O.l =

0.2=
0.3=
0.4=
0.5=
0.6=
0.7=
0.8=
0.9=
1.0=
1.01=
1.02=
1,03=
1.04=
1.05=
1.06=
1.07=
1.08=
1.09=
1.1=
1.11=
1.12=
1.13=
1.14=
1.15=
1.16=
1.1’/=
1.18=
1.19=
1.2=
1.21=
1.22=
1.23=
1.24=
1.25=
1.26=
1.27=
1.28=
1.29=
1.30=
1.31=
1.32=
1.33=
1.34=
1.35=

.m

.00175

.00349

.00524

.00698

.00873

.01047

.01222

.01396

.01571

.01746

.01763

.01780

.01798

.01815

.01833

.01850

.01868

.01885

.01903

.01920

.01938

.01955

.01972

.01990

.02007

.02025

.02042
,02060
.02077
.02095
.02112
.02130
.02147
.02165
.02182
.02199
.02217
.02234
.02252
.02269
.02287
.02304
,02322
.02339
.02357

1.36=
1.37=
1.38=
1.39=
1.4 =
1.41=
1.42=
1.43=
1.44=
1,45=
1.46=
1.47=
1.48=
1.49=
1.5 =
1.51=
1.52=
1.53=
1.54=
1.55=
1.56=
1.57=
1.58=
1.59=
1.6 =
1.61=
1.62=
1.63=
1.64=
1.65=
1.66=
1.67=
1.68=
1.69=
1.7 =
1.71=
1.72=
1.73=
1.74=
1.75=
1.76=
1.77=
1,78=
1.79=
1.8 =
1.81=

.02374

.02392

.02409

.02426

.02444

.02461

.02479

.02496

.02514

.02531

.02549

.02566
,02584
.02601

.02619

.02636

.02654
,02671

.02688

.02706

.02723

.02741

.02758
,02776
.02793
.02811
,02828
.02846

.02863

.02881

.02898

.02916

.02933

.02950

.02968

.02985

.03003

.03020

.03038

.03055

.03073

.03090

.03108

.03125

.03143

.03160

1.82=
1.83=
1.84=
1.85=
1.86=
1.87=
1.88=
1.89=
1.9 =
1.91=
1.92=
1.93=
1.94=
1.95=
1.96=
1.97=
1.98=
1.99=
2.0 =
2.01 =

2.02 =
2.03 =
204=
2.05 =
2.06=
2.07 =
2.08 =
2.09 =

2.1 =
2.11=

2.12=
2.13=

2.14=
2.15=

2.16=
2.17=

2.18=
2.19=

2.2 =
2.21 =

2.22=
2.23 =
2.24=
2.25 =
2.26=
2.27 =

.03178

.03195

.03213

.03230

.03247

.03265

.03282

.03300

.03317

.03335

.03352

.03370

.03387

.03405

.03422

.03440

.03457

.03475

.03492

.03510

.03527
,03545
.03562
.03579
.03597
,03614
.03632
.03649
.03667
,03684
.03702
.03719
.03737
.03754
.03772
.03789
.03807
.03824
.03842
.03859
.03877
.03894
.03912
.03929
.03946
.03964

2.28=
2.29=
2.3 =
2.31=
2.32=
2.33=
2.34=
2.35=
2.36=
2,37=
2.38=
2.39=
2.4 =
2.41 =
2.42 =
2.43 =
2.44 =
2.45 =
2.46 =
2.47=
2.48 =
2.49 =
2.5 =
2.51=
2,52=
2.53 =
2.54=
2.55=
2,56=
2.57=
2.58=
2.59=
2.6 =
2.61 =
2.62=
2.63 =
2,64=
2.65=
2.66=
2.67=
2.68=
2.69=
2.7 =
2.71 =
2.72=
2.73=

.03981

.03999
004016
.04034
.04051
.04069
.04086
.04104
.04121
.04139
.04156
.04174
.04191
.04209
.04226
.04244
04261
.04279
04296
.04314
.04331
04349
.04366
.04384
04401
.04419
.04436
.04454
.04471
.04489
.04506
.04523
.04541
.04558
.04576
.04593
.04611
.04628
.04646
.04663
.04681
.04698
.04716
.04733
.04751
,04768

Par 1



Appendix 4
Page 2

8260.3B CHG 1
2/79

Degrees Tangent Degrees Tangent Degrees Tangent Degrees Tangent

2.74=
2.75=
2.76=
2.77=
2.78 =
2.79 =
2.8 =
2.81 =
2.82=
2.83=
2.84=
2.85 =
2.86=
2.87=
2.88=
2.89=
2.9 =
2.91 =
2.92=
2.93 =
2.94=
2.95 =
2.96=
2.97=
2.98=
2.99=
3.0 =
3.01 =

3.02=
3.03 =
3.04=
3.05 =
3.06=
3.07 =
3.08=
3.09=
3.1 =
3.11=
3.12=
3.13=
3.14=
3.15=
3.16=
3.17=
3.18=
3.19=
3,2 =
3.21 =

Par 1

.04786

.04803

.04821

.04838

.04856

.04873

.04891

.04908

.04926

.04943
,04961
,04978
.04996
.05013
.05031
.05048
.05066
.05083
.05101
,05118
.05136
.05153
.05171
.05188
.05206
.05223
.05241
.05258

.05276

.05293

.05311

.05328

.05346

.05363

.05381

.05398

.05416

.05433

.05451

.05468

.05486

.05503

.05521

.05538

.05556

.05573

.05591

.05608

3.22=
3.23 =
3.24=
3.25=
3.26=
3.27=
3.28=
3.29=
3.3 =
3.31=
3.32=
3.33=
3.34=
3.35=
3.36=
3.37=
3.38=
3.39=
3,4 =
3.41 =
3.42=
3.43 =
3.44=
3.45 =
3.46=
3.47=
3.48=
3.49=

3.5 =
3.51=
3.52=
3.53=
3.54=
3,55=
3.56=
3.57=
3.58=
3.59=
3.6 =
3.61 =
3.62=
3.63=
3.644

3.65=
3.66=
3.67=
3.68=
3.69=

.05626

.05643

.05661

.05678

.05696

.05713

.05731

.05748

.05766
,05783
.05801
.05818
.05836
.05854
.05871
.05889
.05906
.05924
.05941
.05959
.05976
.05994
.06011
.06029
.06046
.06064
.06081
.06099
.06116
.06134
.06151
.06169
.06186
.06204
.06221
.06239

.06256

.06274

.06291

.06309

.06327

.06344

.06362
,06379

.06397

.06414

.06432

.06449

3.7 =
3.71=
3.72=
3.73=
3.74=
3.75 =
3.76=
3.77=
3.78=
3.79=
3.8 =
3.81=
3.82=
3.83=
3.84=
3,85=
3.86=
3.87=
3.88=
3.89=
3.9 =
3.91 =
3.92=
3.93=
3.94=
3,95=
3.96=
3.97=
3.98=

3.99=
4,0 =
4.01 =
4.02 =
4.03 =
4.04 =
4.05 =
4.06=
4.07 =
4,08 =
4.09 =
4$1 =
4.11=
4.12=
4.13=
4.14=
4.15=
4.16=
4.17=

.06467
,06484
.06502
.06519
.06537
.06554
.06572
.06589

.06607

.06624

.06642

.06660

.06677

.06695

.06712
,06730
.06747
.06765
.06782
.06800
.06817
.06835
.06852
.06870
,06887
.06905
,06923
.06940
.06958
.06975
.06993
.07010
.07028
.07045
,07063
,07080
.07098
.07115
.07133
.07151
.07168
.07186
.07203
.07221
.07238

.07256

.07273

.07291

4.18=
4.19=
4.2=
4.21=
4.22=
4.23=
4.24=
4.25=
4.26=
4.27=
4.28=
4.29=
4.3=
4.31=
4.32=
4.33=
4.34=
4.35=
4.36=
4.37=
4.38=
4.39=
4.4=
4.41=
4.42=
4.43=
4,44=
4.45=
4.46=
4,47=
4.48=
4.49=
4.5=
4.51=
4,52=
4.53=
4.54=
4.55=
4.56=
4.57=
4.58=
4.59=
4.6=
4,61=
4.62=
4.63=
4.64=
4.65=

,07308
.07326
.07344
.07361
.07379
.07396
.07414
.07431

.07449

.07466

.07484

.07501

.07519

.07537
,07554

.07572
,07589

.07607

.07624

.07642

.07659

.07677

.07695

.07712

.07730

.07747

.07765

.07782
,07800
.07817

.07835

.07853

.07870

.07888

.07905

.07923
,07940

.07958

.07976

.07993

.08011

.08028

.08046
,08063

.08081
,08099
.08116

.08134
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L Degrees Tangent Degrees Tangent Degrees Tangent Degrees Tangent

4.66=
4,67=
4.68 =
4.69 =
4.7 =
4.71=
4.72=
4.73 =
4.74=
4.75 =
4.76=
4,77=

4.78=
4.79=
4,8 =

4.81=
4.82=
4.83=
4.84=
4.85=

4.86=
4.87=
4.88=

4.89=
4.9 =
4.91=
4.92 =
4.93 =

4.94=
4.95 =
4.96=
4.97 =
4,98=

4.99 =
5.0 =
5$01=
5.02=
5.03 =
5.04=

5.05=
5,06=

5.07 =
5.08=

5.09=
5.1 =
5.11=
5.12=

5.13=

,08151

.08169

.08186

.08204
,08221
.08239

.08257

.08274

,08292
.08309

,08327
,08345
.08362

.08380

.08397

,08415
.08432

.08450

.08468

.08485

.08503

.08520

.08538

.08555

.08573

.08591

.08608

.08626

.08643

.08661

.08679

.08696

.08714
,08731

.08749

.08766

.08784

.08802

.08819

.08837

.08854

.08872

.08890

.08907

.08925

.08942

.08960

.08978

5.14=
5.15=
5.16=
5.17=
5.18=

5.19=
5.2 =
5.21 =
5.22=
5,23 =
5.24=

5.25=
5.26=
5.27=
5.28=

5.29=
5.3 =
5.31 =
5.32=

5.33=
5.34=
5.35=
5.36=
5.37=
5.38=

5.39=
5.4 =
5.41 =
5.42=
5.43 =
5.44=
5.45=

5.46=
5.47 =

5.48=
5.49=
5.5 =
5.51=
5.52=
5.53=

5.54=
5.55=

5.56=
5.57=
5.58=
5.59=
5.6 =
5.61 =

.08995

.09013

.09030

.09048

.09066

.09083

.09101

.09118

.09136

.09154

.09171

.09189

.09206

.09224

.09242
,09259

.09277

.09294

.09312

.09330

.09347

.09365
,09382

.09400

.09418

.09435

.09453

.09470

.09488

.09506

.09523
,09541
.09558
.09576

.09594

.09611

.09629

.09647

.09664

.09682

.09699

.09717

.09735

.09752

.09770

.09787

.09805

.09823

5.62=
5.63=
5.64=
5.65=
5.66=
5.67=

5.68 =
5.69=
5,7 =
5.71 =
5.72=
5.73 =
5.74=
5.75=
5.76=
5.77=
5.78=
5.79=
5.8 =
5,81=
5.82=
5.83=
5.84=
5.85=

5,86=
5.87=
5.88=
5,89=
5.9 =
5.91 =
5.92=
5.93=

5.94=
5.95=

5.96=
5.97 =
5.98 =

5.99 =
6.0 =
6.01 =
6.02 =

6.03 =
604=

6.05 =
6.06 =
6.07 =
6.08 =

6.09 =

.09840

.09858

.09876

.09893

.09911

.09928

.09946

.09964

.09981

.09999

.10017

.10034

.10052

.10069

.10087

.10105

.10122

.10140

.10158

.10175

.10193

.10211

.10228

.10246

.10263

.10281

.10299
,10316

.10334

.10352

.10369

.10387

.10405
,10422

.10440
,10457
.10475

.10493

.10510
,10528

.10546

.10563

.10581

.10599

.10616

.10634

.10652

.10669

6.1 =

6.11=
6.12=
6.13=
6.14=

6.15=
6.16=
6.17=

6.18=
6.19=
6.2 =
6.21=
6.22=

6.23 =
6.24=
6.25=
6.26=
6.27=
6.28=
6.29=
6.3 =

6.31=
6.32=
6.33=
6.34=
6.35=
6.36=
6.37=
6.38=

6.39=
6.4 =
6.41 =
6.42=
6.43 =

6.44=
6.45 =
6.46 =
6.47 =

6.48 =
6.49 =

6.5 =
6.51=

6.52=
6.53=
6.54=
6.55=
6.56=
6.57=

.10687

.10705

.10722

.10740

.10758
,10775

.10793

.10811

.10828

,10846
.10863
.10881

.10899

.10916

.10934

.10952

.10969

.10987

.11005

.11022

.11040

.11058

.11075

.11093
,11111
.11128
.11146

.11164

.11181

.11199

.11217

.11234

.11252

.11270

,11287

,11305
.11323
!11341
.11358

.11376

.11394

.11411

.11429

.11447

.11464

.11482

.11500

.11517
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Degrees Tangent Degrees Tangent Degrees Tangent Degrees Tangent

6.58=
6.59=
6.6 =
6.61 =
6.62=
6,63=
6.64=
6.65=

6.66=
6.67=

6.68=
6.69=
6.7 =
6.71 =
6.72=
6.73=
6.74=
6.75=
6.76=

6.77=
6.78=
6.79=
6.8 =
6.81=
6.82=
6.83 =
6,84=
6.85=
6.86=
6.87=
6.88=
6.89=
6.9 =
6.91=
6.92 =
6.93=
6.94=

6.95 =
6.96=
6.97 =
6.98=
6.99=
7.0 =
7.01 =

7.02-
7,03 =

7.04=
7.05 =

Par 1

.11535

.11553
,11570
.11588
.11606
.11623
.11641
.11659

.11677

.11694

.11712

.11730
,11747
.11765
.11783
.11800
.11818
.11836
.11853
.11871

.11889

.11907

.11924

.11942

.11960

.11977

.11995

.12013
,12031

.12048

.12066

.12084

.12101

.12119
,12137
:12154
.12172
.12190

.12208

.12225

.12243

.12261

.12278

.12296

.12314

.12332

,12349
.12367

7.06=

7.07 =
7.08 =
7,09 =
7.1 =
7.11=
7.12=
7,13=
7.14=

7.15=
7.16=

7.17=
7.18=
7.19=
7.2 =
7.21 =
7.22=
7.23 =
7.24=

7.25 =
7.26=
7.27=
7.28=
7.29=
7.3 =
7.31=
7.32=
7.33=
7.34=
7.35=
7.36=
7.37=
7.38=
7.39=
7.4 =
7.41 =

7.42 =
7.43 =
7.44=
7.45 =
7.46=
7.47=
7.48=

7.49 =

7.5 =
7.51=

7.52=
7.53=

.12385

.12402

.12420

.12438

.12456

.12473

.12491

.12509

.12527

.12544

.12562

.12580
,12597
,12615
.12633
.12651
.12668
.12686
.12704
.12722
.12739
.12757
,12775
.12793
.12810
.12828
.12846
.12864

.12881

.12899
,12917
.12934
.12952
.12970
.12988
.13005

.13023

.13041

.13059

.13076

.13094

.13112

.13130

.13147

.13165

.13183

.13201

.13219

7.54=
7.55=

7.56=
7.57=
7.58=
7.59=

7.6 =
7.61 =
7.62=

7.63 =

7.64=
7.65 =

7.66=
7.67=

7.68 =
7.69 =
7.7 =
7.71 =
7.72=
7.73 =

7.74=
7.75 =
7.76=
7.77=
7.78=
7.79=

7.8 =
7.81=

7.82=
7.83=
7.84=
7.85=
7.86=
7.87=
7,88=
7.89=
7.9 =
7.91 =
7.92 =
7.93 =
7.94=
7.95 =
7.96=
7.97 =
7.98=

7.99=

8.0 =
8.01 =

.13236

.13254

.13272

.13290

.13307

.13325

.13343

.13361

.13378

.13396
,13414
.13432
.13449
.13467
.13485
.13503
.13521

.13538

.13556

.13574

.13592

.13609

.13627

.13645

.13663

.13681

.13698

.13716

.13734

.13752

.13769

.13787

.13805
,13823
.13841
.13858
.13876

.13894

.13912

.13930

.13947

.13965

.13983

.14001

.14018

.14036

,14054
,14072

8.02=
8.03 =
8.04=
8.05 =
8.06=
8.07 =
8.08 =

8.09 =
8.1 =

8.11=
8,12=
8.13=
8,14=
8.15=
8.16=
8.17=
8.18=
8.19=
8.2 =
8.21 =
8.22=
8.23 =
8.24=
8.25=
8.26=
8.27=
8.28=

8.29=
8.3 =

8.31=
8.32=
8.33=
8.34=

8.35=
8.36=
8.37=
8.38=
8.39=

8.4 =
8.41 =
8.42=
8.43 =

8.44=
8.45 =

8.46=
8.47=

8.48 =
8,49 =

.14090

.14107

.14125

.14143

.14161

.14179

.14196

.14214

.14232

.14250

.14268

.14286

.14303

.14321

.14339

.14357

.14375

.14392

.14410

.14428

.14446

.14464

.14481

.14499

.14517

.14535
,14553
.14571
.14588

.14606

.14624

.14642

.14660

.14678

.14695

.14713

.14731

.14749

.14767

.14785

.14802

.14820

.14838

.14856

.14874

.14892

.14909

.14927

—
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Degrees Tangent Degrees Tangent Degrees Tangent Degrees Tangent

8.5 =
8.51=
8.52=
8.53=
8.54=
8.55=
8.56=
8.57=
8.58=
8.59=
8.6 =
8.61 =
8.62=

.14945

.14963

.14981

.14999

.15016

.15034

.15052

.15070

.15088

.15106

.15124

.15141

.15159

8.63 =
8.64=
8.65 =

8.66=
8.67=

8.68=
8.69=
8.7 =
8.71 =
8.72=
8.73=
8.74=
8.75 =

.15177

.15195

.15213

.15231

.15249

.15266

.15284

.15302

.15320

.15338

.15356

.15374

.15392

8.76=
8.77=
8.78=
8.79=
8.8 =
8.81=

8.82=
8.83=

8.84=
8.85 =
8.86=
8.87=
8.88=

.15409

.15427

.15445

.15463

.15481

.15499

.15517

.15534

.15552

.15570

.15588

.15606

.15624

8.89=
8.9 =
8.91=
8.92=
8.93 =
8.94=
8.95=
8.96=

8.97=
8.98=

8.99=
9.0 =

.15(Y$2

.15660

.15677

.15695
,15713
.15731
.15749
.15767
.15785

.15803

.15821

.15838
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1. APPROACH LIGHTING SYSTEMS. An
approach lighting system is a configuration of
signal lights disposed symmetrically about the
extended runway centerline starting at the
landing threshold and extending outward into the
approach zone. Several systems are designed with
rows of lightbars, wing lightbars, and
distinguishable crossbars to provide visual cues
for runway ali~ment, height perception, roll
guidance, and horizon references. Some systems
are augmented with a single row of flashing lights
aligned on the extended runway centerline. When
a single row of flashing lights is employed as an
independent system, only the runway alignment
cue is provided. At civil airports, systems used in
conjunction with precision approaches (such as an
ILS) shall be a minimum length of 2,400 feet at
locations which have a glide slope of 2.75° or
higher. Locations which have a glide slope less
than 2.750 require a 3,000 foot system. For
nonprecision approaches, the systems are 1,400
feet. Detailed configurational layouts and
specifications are depicted in FAA Handbooks
6850.2 and 6850.5 for U.S. standard installations.
For military airports, see applicable service
directives.

([. S(’qwnci’dFl[LYhm. Those approach
lighti]~g systems desigl~atecl with flashil~g lights
are :illgmellted with a s)rsten] of seq~iel]eed
flashing lights. S~lCh lights are installed at each
Cellterli]le Iku l~orndl}’ startil]g 1,000 feet fronl
the threshold ollt to the e]~d of the systen]. These
lights emit a l)l[lish+t’bite light al~d flash it]
se{[~lel~ce toward the threshold at a rate of tw’ice
l}er second.

b. RAll.. Runwmy Lilign))i(’nt Indicator
l.ig///,~, R,41L consists of seq~lenced flashing lights
installed 01) the exte]decl nlnwa}’ Centerline
I)e]oid the associated approach Iigktil]g system.
The first light is located 200 feet from the lightl)ar
farthest from the nlnway thresholcl. S~lc.wessive
Ill]its are spaced 2(M)feet apart mltward i]~to the *
alJproaCh zone for a specified clistallee.

2. NONSTANDARD SYSTEMS. Approach
lighti]~g \Jsten]s other than the LT.S. staldard
il~stallations may I)e cwl~sidered e(~~livalel]t to the

stkil)clard sk’ste]lls for the p~lrpose of form[dating.
ll~illi]~]llllls a~ltho]izecl for military procecl[lres,
])ro~icled req~lirements of paragraph ;344 we met.
“Tlis iippenclix illlwtrates several Mm-us.
~ti~l)dardsystelns a]~d is of ferec] as a g~lide to the.
(Ieterllli]latiol] of eq~livalenc)’.

3. AI.SF-1 (Type Al)’. ;ipprwich Lighti[]g
S~ste]~~ Jvith Seqllel~ced Flashil]g Lights,
(;i~te~ory I (kl]fig~lratioll.

(1. S!/st(’JJ]Dmfripiifn], The category I .4LSF
(.\ LSF-l ) cw]lsists of a eel~terline ligl]tlm-
~~l~]~l”(jxi]~~~iteljr1.3 1/2 feet lol)g \vith five eq{udly
\lxiced lights at each 100-foot” intend, starti[~g
:100” feet fronl the rtll~way threshold and
Colltil][lillg mlt to 2,400 or ;3,000 feet from the
thred~o]d. The eel~terli]]e lightl)ar at 1,000 feet
frotl) the threshold is 100 feet lo]lg allcl Contains
21 light~. :\ll of the aforementioned lights are
\\l]ite, The lightl)ar 2(M)feet from the threshold is
50 feet lol]g, cwntaills 11 red lights, al~d is called
the terl]lillati]lg lmr. Two lightl)ars, each
Colltililli]]g five red lights, are located 100 feet
t’rol~] the threshold, ol]e oll either side of tl~e
(Oellterlil]e, al]cl are called w’illgl)ars. A rmv of
greeIl lights ol~ 5-foot centers is located ]~ear the
threshokl a]~d extel]ds across the nl]~w’a}’
thl”edlokl allcl olltw’al”cls a distance (;f
ill)])l-oxil~]atel~”4(5 feet from the r~ll]wav edge 01]
eitl~er side of-the nil~way. See Fi~nlre l:3j.

b. Equivalent systems. When the
characteristics descn-ibed in paragraph 3a exist in
the following systems, the appropriate visibility
reductions may be applied to MILITARY
i]~strument approach procedures and FAR 121
operations at foreign ai-~orts.

Type” Description

B
BN
BP

J
o
T

U. S. Collfiypratioli
Forn]er N,4T0 Standard (:
NATO Standard
Calvert (United Kingdom)
Cel~terline High Intensity (Europe)
Cel]tre Row DOT Standard High
Intensity (Canada)

*
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*

‘NOTE: “T~ype“ r(’fers to the system

i(l(’l~tifi(’(ltiol~ lettm ussigned to approach lighting
(IS ,shmcn in the Intmgency Air Cartogruphi(’
C(n\~))littw’ (1.4CC) Spwification lACC .Vo. 4.
Thesr id(vit ification ldtcrs are shown on the
:I))pro(lch I.ighting I.cgmd Sheets published with
Civil (lnd .J!ilit(lr~y Instrunwnt Approach

I%)(,(K1ures.

ALSF I AL SF-2 SALS

ti”+T ~ l-w
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1
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“,,1 ST[A:f BLRNING RE - LIGHTS

. ] TEA,, BW?NIWG *HIT, LGHTS

1.] .,,(yJ[N,[ FL*SWNG , GHT’5
TwRESHOLD LIGH~S

~i~ur[’134.APPR().4C’ti l.lGfiTl.YG SYSTE.$fS.

4. ALSF-2 (Type A), Approach Lighting System
with Sequenced Flashing Lights.

(1, s~l.~t~~~)j])(’s(’ripti(m. The category II
:ILSF (.ALSF–2 ) differs from the category I
collfigllratioll only in the inner 1,000 feet (nearest
the threshold ) of the system. The miter 1,400 or
Z,(MM)feet of both s]rstems are ideI~tic’al” The
2,400-foot sy’stell] is a(lthorized l)} Order 68.50.9
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Ftgure 13,5, SYSTEMS EQllrlVALE,N’TTO [‘.S

STA.VDARD A,, ALW-I.

tvhel] the glide slope angle is 2.75° or higher,
~vhile the 3,(M)0–foot system is a~lthorized when
the glide slope angle is less than 2.75°. The

terminating bar and wingbars of the categoy I
confi~nlration are replaced with centerline bars of
five white lights each. In additiol~, there are
lightl)ars (three red lights each) on either side of
the centerline bars at each light station in the
il]l~er 1,000 feet. These are called siderow bars.
Also there is an additional bar 500 feet from the
threshold. These lights form a crossbar referred to
as the t500–foot bar. The category 11configuration
is shown in Figure 134.

*
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* 5. SALS. (Type A2) Short Approach Light
System.

a. System Description. The Short Approach
Light System is an installation which consists of
the inner 1,500 feet of the standard ALSF-1
TYPE Al described in paragraph 3 of this
appendix, The system provides roll guidance, a
distinctive marker at 1,000 feet from the
threshold, and distinctive threshold. See Figure
134.

NOTE: SALS k programed to be phmed out or
rctrofitied.

b. Equivalent system When the
characteristics described in paragraph 5a exist in
the foUowing systems, the appropriate visibility
reductions may be applied to MILITARY
instrument approach procedures and to FAR 121
operations at foreign airports. See Figure 136.
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Figure 136. SYSTEMS EQUIVALENT TO SAL$ SSAL$ SSALF,
MALS, AND MALSF.
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Type 4Description

AI Centerline and Bar (South America)
I Air Force Overrun (U. S.)
N Narrow Multi-Cross (British)
K Two Parallel Rows (U.S.)
AF Overrun Centerline High

Intensity (Europe)
D Navy Parallel Row and Crossbar (U. S.)

6. SSALS, SSALF, and SSALR. (Type A3).
Short Simplified Approach Lighting System;
Short Simplified Approach Lighting System with
Sequenced Flashers; and, Short Simplified
Approach Lighting System with Runway
Alignment Indicator Lights, respectively. See
Figure 137.

NOTE: SSALS and SSALF are being phased out.

SSALS SSALF SSALR
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a. Systems Description.

(1) SSALS. The SSALS consists of
seven five-light bars located on the extended
runway centerline with the first bar located 200
feet from the runway threshold. Two additional
five-light bars are located one on each side of the
centerline bar, 1,000 feet from the runway
threshold, forming a crossbar 70 feet long, All
lights of the system are white.

(2) SSALF. The SSALF consists of a
SSALS with three sequenced flashers that are
located at the last three lightbar stations.

(3) SSJUR. The RAIL portion of the
SSALR consists of five or eight sequenced flashers
located on the extended runway centerline. The
first flasher is located 200 feet from the approach
end of the SSALS with successive units located at
each 200-foot interval out to 2,400 or 3,000 feet
from the runway threshold.

b. Equivaknt Systems.

(1) SMM and SSALF. When the
characteristics described in paragraphs & (1) and
(2) exist in the systems shown in Figure 136, the
appropriate visibility reduction may be applied to
MILITARY instrument approach procedures.

(2) SSALR. When the character-

istics described in paragraphs 6a (1) and (3) exist
in the systems shown in Figure 138, the

appropriate visibility reduction may be applied to
MILITARY instrument approach procedures.

Type Description

BQ Centre and Double Row RCAF
Standard (Canada)

BO Centre Row Modified Calvert (Canada)

IL8(i) CMTR[t DOUBIEROW
- ................
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T
.
.
.
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Figure 138. SYSTEMSEQUIVALENT TO SSALR A,VDMALSR.

7. MALS, MALSF (Type A4), and MALSR (Type
A5). Medium Intensity .Approach Lighting
System; Medium Intensity .Approach Lighting

System with Sequenced Flashers; and, Medium
Intensity Approach Lighting System with
Runway Alignment Indicator Lights, respectively.
See Figure 139.

a. Systms Description.

(1) MALS. The MALS consists of seven
five-light bars located on the extended runway
centerline with the first bar located 200 feet from
the runway threshold and at each 200-foot
interval out to 1,400 feet from the threshold. Two
additional five-light bars, one on each side of the
centerline bar, 1,000 feet from the runway
threshold form a crossbar 66 feet long. *

-
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MALS MALSF MALSR
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Figurw 139. MEDKJMINTENSITY APPROACH UGHTING SYS
TEMS.

‘___

(2) MALSF. The MALSF consists ofa
MALS with three sequenced flashers located at
the last three lightbar stations.

(3) MALSR. The RAIL portion of the
MALSR consists of five or eight sequenced
flashers located on the extended runway
centerline. The first flasher is located 200 feet
from the approach end of the MALS with
successive units located at each 200-foot interval
out to 2,400 feet from the runway threshold.

b, Equivalent Systm.

(1) MALS and MALSF. When the
characteristics described in paragraphs 7a (1) and
(2) exist in the systems shown in Figure 136, the
appropriate visibility reductions may be applied
to MILITARY instrument approach procedures.

(2) MALSR. When the characteristics
described in paragraphs 7a (1) and (3) exist in the
systems shown in Figure 138, the appropriate
visibility reductions may be applied to
MILITARY instrument approach procedures.

8260.3B CHG 4

Appendix !5

8. ODALS. Omnidirectional Approach Lighting
System.

a. System Description. The system
consists of seven strobe lights located in the
approach area of a runway. Five of these strobes
are located on the extended runway centerline
starting 300 feet from the runway landing
threshold and each 300-foot interval out to and
including 1,500 feet from the threshold. The other
two strobes are lmated on the sides of the runway
threshold. The strobe lights flash in sequence
toward the runway at a rate of once per second
with the two units located at the runway end
flashing simultaneously. The strobes have three
intensity steps. See Figure 140.

ODALS LDIN REIL

A

T
I

I
A
A

i
1

\
b

c1O 360- FLASHER f

● sEQuENCEO FLASHING LIGHTS
‘\

%,

Figure 140. OMNIDIRE~ON, LEAD-IN, AND RUNWAY END
IDENTIFIER LIGHTING SYSTEMS

b. Equivalent systems. When the
characteristics described in paragraph 8a exist in
the systems shown in Figure 141, the appropriate
visibility reductions may be applied to
MILITARY instrument approach procedures. s
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Type Description

BG Left Single Row (Canada)
BR Centre Row RCAF (Canada)
s Cross (Europe-Africa)
M Single Row Centerline

(Europe-Asia+outh America)
BF Centre Row RCAF (Canada)
x Centerline, Two Crossbars

(Europe-Africa)

9. LDIN, Lead-In Lighting System.

a. System Wmiption. The LDIN is usually
installed as a supplement to a MALS or SSALS.
This portion of the facility consists of a number of
sequenced flashing lights beginning at a distance
from the threshold determined by the need and
terrain. These lights flash twice per second in
sequence toward the threshold, have no intensity
control, and operate on all brightness steps of the
controlling system. The LDIN configuration is
shown in Fig&e 140.
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b. Equkxdent Systems. The Hong Kong
Curve (British), Type BE, is equiwdent to the
LDIN system. See Figure 142.
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L- * 10. REIL. The Runway End Identifier Lights
consist of a pair of condenser discharge fixtures
identical to the sequenced flasher light system.
The optimum location for the fixtures is at the
runway threshold, 40 feet out on each side,
measured from the runway edge. See Figure 140,

11. HIRL. High Intensity Runway Lights are
used to outline the edges of paved runways during
periods of darkness and low visibility. The light
units are elevated and equipped with lenses which
project two main light beams. Standards for
design, installation, and maintenance are found in
AC–150/5340-24.

12. MIRL. Medium Intensity Runway Lights are
elevated and omnidirectional fixtures, with clear
lenses. They may be used to light paved runways
or unpaved landing strips. Standards for design,
installation, and maintenance may be found in
AC–L50/W40-24,

13. TDZ/CL. Runway Centerline and
Touchdown Zone Lighting. This system consists
of touchdown zone lights and runway centerline
lights. In the touchdown zone, two rows of
t&nsverse lightbars are located symmetrically
about the runway centerline. The bars are spaced
longitudinally at 100-foot intervals. Each lightbar
consists of three unidirectional lights facing the
landing threshold. The rows of I.ightbars extend to
a distance of 3,000 feet, or one-half the runway
length for runways less than 6,(_K)0feet, from the
threshold with the first lightbar located 100 feet
from the threshold. The runway centerline
lighting system consists of bidirectional fixtures
installed at SO-foot intends along the entire
length of the runway centerline. The last 3,(XX)-
foot portion of the lighting system is color coded
to warn pilots of the impending runway end.
Alternate red and white lights are installed as seen
from 3,000 feet to 1,000 feet from the runway
end, and red lights are installed in the last 1,000-
foot portion. Installation details may be found in
AC lso/WC.
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Back Course Procwlure~ SDF .,, ..0.0 ● ...0..0 ● .0..00. . . . . ..$. . . . . . . . . .. 0$.... . ..0 141!5
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Cancellation of Directives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Cancellation of Procedures . . . . . . . . . . ● 0.00... ● **.*.** .00 .0... . ..6...0 .. 00.... ..*.* 123

Categories of Aircraft for Approach . . . . . . . . ...00. 60..000. .. 0.0$.. ..$ ..4.. 0.....0. ● .O 212
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600

Circling NDB Missed Approach . . . . . . . . . . . . . . . . . . . ..*.O •.....”*”q~+””OO”OOC”OOC ● CO 714
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Combination Straight and Turning Missed Approach (Hell.) .000 .0000 ● e.o o.... ● ...0.... ..0. 1122

Common Information . . ● *0 **00*0 ● ..0..... ● .0.0,0,, .00 .000.0 ,. ..,,.,, ,,, ,,, . . . ● 00 210

Communications for PAR ., ..0..., . . . . ...0. ,. ,00,..0 .. 0..0,,, .00 ...0., ● O....*,. . . 1012
Communications in Holding . . ● 0.....0. ● 0..0.,., .. 0000.., ● .,0..00, . . . . . . . . . .,, ..*. 1731

Communications Loss for ASR . . . . . . . . ..0..0.. . ..0..00. ● 0..,,0,. . ..00..0. ,0 ..0.... 1047

Communications Required for Procedures .0 ...,,.0 . . . . . . . . . ● ..,...00 .. ,0..,.. . . . . . . . . 122

Communications, DF Procedure . . .. 0..0..0 . ...0000. .00 .00,.. ,0000 ,0,. ,0, .,.,,, ,,,0 820
Compass Locator . . . . . . . . . . . . . . . ... .0,... ● ..,0,.,. ,. 00.0,0, .,0, ,,, ,. ,. 0..,..0 ● , 911

Component Failu~ PAR . ..0... ● ..0.0.0. ● ,, ,0,0,, . . . . . . . . . .. 00..,0. ,. 0.,,,.. . . . . 1o11
Components, ILS Cat I . . . . . . . . . ● . . ...**. ● 0..00,0. ,. 0...000 .0 .0,,.00 ,., ,0.... . . . 910

Componen@ ILS . . . . . . . . . . . ...0.00 ● 0,,,,0,0 ● ,. ,0.,,, ,0 .,000,. ., .0,,,., ,., ..0,, 913
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Construction of Procedure . . . . . ● *...**., .0 .,.0.0, ... ,,000, ., .,,,.,. .00 .,.,,, ● ,**. 214
Controlling Obstacle . . . . . . . . . . . .00 .,.0.. .00 .,.,0. ● 00.,..0, ., .0.,.,. ,. ,0,,00. ● . . Al-2
Convergence Angl~ NDB Finai . . . . ... ..,*.* ,. ,00,,0. ● 0..0.,0. ,00, .,,,, ,,0, . . . . . ,,, 613

Convergence NDB Final . . . ., . . ● .*.*,**. ● . ...0..0 ,, .,...00 ,. 0.00,0. ., .,*,.*. . . . . . 713
Coordination Conflicts . . . . . . . . . . . ● . . . . ...0 ● ,. .,0.,. ● .,.,0,00 ,. 0..0.,, ,., ,,, ... ● , 151
Coordination of Procedures . . . . . . . . . .. *..*..* ● *,**,.,. ,, .00..,, ,,, ,, ..0. ● 0.. 123, 150, 172
Course Change En Route . . . . . . ● *.*.*..* ● ..,,,000 .00, ,0,,, ,, .0,,... .. 00,..., ,,, . 1717

Course Divergenc~ Penetration Turn Initiai Approach ● *****.** ● ,.. ● .*...*** . . . . . . . . . .**, 23S
Course Reversai, RNAV . . ...0..0 .* ...*.*. ,0 .0.00.. ,,0 .,,00. ● ,* *,,.,. .,, ,. ,0,. ,,, 1521
Cours~Straigh~ Initial Approach, Angle of Intersection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232
Cours~ Units Used . . . .. O....... ● ..00.000 ... .,,,,, ,,0 ...,,, ,0 .0..,., ., .0.,.,0 . . 210

Criteri% ILS CategoW I . . . . . . . . . ...0... ,,, ,, ,0,, ., .,0,,,. ,., .,0,,, ● ,,, . ...0 ,, .,. 920
Crosstrack Fix Displacement . . . . . ., , . . . .0 ,00..0. ● 000.,,,. ,, ..,..,, ,, ,0,,,., ,, ,0,, 1501
Dead Reckoning Initial . . . . . . . . . . . . ...0..0 .. 0,..,,, ,,000 . . . . ,. 0.,.0.. . . . . . . . . . ,. 233
Dead Reckoning . . . . . . . . . . .O *O*..,, .0 .00.,,, ,,, ,., .,. ,, ,0.,.,. . . . . . . . . . . . . . . . . Al-2
Decision Height . . . . . . . . . . . . . . . . . . ● O******* ● O****..* ● Os ...00. ● 0.,0.0.0 .,. *,O See DH
Definition of ILS Type . . . . . . . . . . . . . . ● 00..0... ... ,000,. ., .0,.,00 ● 00..,.00 ● *.*..,. 901
Departure Ceiling . . . . . . . . . . . . . . . . ● 0.....0. .. 0...,,, ,. 0.,0... ● ,*, ,, .,* ,., .00... 1208
Departure Minimums . . . . . . . . . . ● .0,..,,. ,. ...,.0. ● ...,0,,0 ,, ..0..., ,,, .,,.,. , 370, 1280

Departure Procedure Publication . . . . . . . ● sO .0.000 ● 000,,.0, . ...00... ● ,*, *,.,. ,., ,.. . 1207
Departure Procedures . . . . . . . . . . . . . . ● . . ...0.. . ...0.,.. ., ,00,,,, ,, .0..... .,, ,.. , 4, 1200

Page 5

-

----- -. - ---—---J
~--- -. -r



8245(L3B CHG 9
Appendix 6

7/200

Departure Routes ● . . . . ● ...*...* .0 ..0.0.. ● *O..**** .O*O ***O* ● 00*0*... ● ******* 120& 120s

DeplM’tUIW Visibility ● *...**.. ● .0.0.... ● , . . ...0... ● **.****** ● ***.***** ● ********* * 1208
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Descent Fix Distance . . . . . . . . . . . . . ..* . . . .. **o** ● 00* C** OOOCOO* OOOOOOO*OOOO ● 0 *COOS 288

Descent Fix . . . . . . . . . . . . . . . . . . . . . . . .. ,0,0,,0 . ...,,,0. ,, ..,.0,, .. 0.0,,0. . ...0.

Descent Gradient . ...00... ● O******* ● ******** ● ******** ● ******** ● ******** ● *****” 513
Descent Gradien~ Approach segment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288
Descent Gradien~Arc InMal Segment ... ..0.00 ● ******O. O******** ● *******. ● ******** ● * 232

Descent Gradien~ ASR 0 .0..,..0 . ...0.... .*, ..**** . ..00...0 0....0000 ● **O***** ● ** 1044
Descent Gradien$ASR Diverse Vectors . . . . . . . . . . ..*..... . ...0.... . . ...*..* .. *.**... ● 1041
Descent Gradien~ ASR Initial ● . . . . .. 0..000. ● .0..0... ● ***.**** ● ******** ● ******** ● * 1041

Descent Gradieng ASR Intermediate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1042
Descent Gradien~DR Initial Segment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
Descent Gradient for Final Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252
Descent Gradient (HeIi.) . . . . . . . . . . . . . . . . . . ..~. ec-ttc. ●000*000 ”OCCCOQ *O*” OOO*OC” C111O

Descent Gradient ILS . . . . . . ..O . . . . . . ..o . . . . . . . . . . . . . . . ..s . . . . . . . . . .* ******* ● *** 923
Descent Gradieng Initial Approach Area . . . . . . . . . 0*0. .. **O ● .***..** ● ****O*** ● ****** 23% 235

Descent Gradien~Intermediate Apptich Segment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243
Descent Gradien~Localizer &LDA Final . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95S
Descent Gradien~NDB . . . . . . . . . . . . . . . . . . . . . ..* O*.OOOOCCOO” OO ●OOOOOOQ *O* GCOO *062$713

Descent GradienL PAR . .*....,.........,.*....***. ● *Oe OOO” CO OO*OO” 000000000 CO* ●1015

Descent Gradien~Procedure Tum Initial Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234
Descent Gradien~RNAV Initial . . . . . . . . . . . . ..- . . . . ..~c. ~ot~ ●CO OOCOCO” OOOOOOOCOO” S* 1521

Descent Gradien~RNAV Intermediate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1522
Descent Gradien$ Straight Intermediate Segment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242
Descent Gradien~TACAN Arc Final . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523
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Special Procedures Cancellation ● ********* . . ...00... ● .*****.*. ● *.**.*.** ● ***.***** ● 123
Speed% Units Used ● .,00.0.. . ..0...00 ● OOOs.0.0 ● *****.*** ● .*...**** . **.*.**** ● *. 210
SSALF ● **.*.***. ● .*.***..* ● **.**.*** ● *****.*.* . ***..***. ● *******.. .* ..** 341, As-4

. . . . . . . . . . . ...00.. ● ..*..*.* ● 00.0.,00 ● 0.0..... ● *....**. .. 00.0.00 ● ** 341, AS-4

Standard AIA3 .0 ..00.00 ● 000000.6 ● . ...000. ● 00..0.0. . . ...0.0. ● .00..,0. .0 ..,..0. . AS-1

Standard Lighting System .0 . . ...0. .0 .0.00.. ,. 00.0.., .. *.,...* . ...0.... . . ...0... . 341
Standad Minimums . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3S0
Station Elevatio~ RNAV . . . . . . . . . .0 ..000.. .. 000..,. .00 .,...0 ● .0.00... .0 . . ...00 ● 0 1s0s
Station Passage Fix Error .O .000..* . ..00..00 . . . ...0.0 ● ..**...* ● .0.....0 .. 0,0,.,0 ●

Stepdown Fix . . . . . . . . . ● ...0.000 ● .0,.00., ● ..0,0.0. . ..00000. . . . ...00. . . ...0... ● 288
Stepdown F@ NDB . . . . . . . . . . . . . . ...0 . ...00.., . ..0.0.0. .0 .0.,,,, . . . . . . . . . ● *O. 61$623

Stepdown F~ VOR .0 ..0.0.. ● ..0.00.. ● .0.00,00 ., ..0000. ,00 . . . . . . . ...,0,.0 ● O*. 413, 423
Stew MEA . ..0.000. ● ..00..00 ● .0..000. ● 0.0..0.. .0 ...0000 ● ..0..... . . . . . . . . . .00 1740

Straight ~pllrtUfeS . . . . . . . . . ● .0.0.0,. .00 .0.... ● 0.0..... .. 60....0 . . ...0... . . . . . . 1203
Straight Intermediate Approach Segment ● .**6 ● **.*.**.* ● *.******* ● .*.***..* . *.*.*,*.* 242
Straight Line Extension of GS ., .,.00.. . . . ...0.. ..0 ., *.,.**** . ***.*.*** ● .**.*...* . A2-9
Straight Missed Approach Area (Heli.) ., .00..0. ,0 **.*00. . . . . . . . . . .0 .00.00. . . . . . . . . . . 1118

Straight Missed Approach Obstacle Clearance (Heli.) . . . . . . . . . . ● .*******. ● *.******* .* *.** 1119
Straight Missed Approach ● *..*..*.. ● .*..*,*** ● **.****.. ., *...*... . . . . . . . . . . . . . . . 273

Straight Missed Approach, ILS .. 0..0..0 . ..0.0... ., ...00.0 ... .00.0. ,0 .0..... . . . . . 942, 944
Straight Missed Approach PAR (Heli.) .,0 ..0... ,00 ...0.0 .0 ..,.0.. 0 .0..,.,. ., . ...0.0 ● 1169

Straight MIsSed Approach PAR ● ****.**** ● ***.***** . . . . . . . . . . ● ...*.*.*. ● **...*. 1032, 1034
Straight Missed App-c~ RNAV ***.**,*** ● **.****** ● **.....*. . *.....**, ● . . . . . . . . . 1533

Straight-in Alignment VOR ● .*.....* . . ...0.... ● 0..0.0.. . ...0.0.. ● . . ...0.. . . . . . ...0 513
Straight-in Alignmen~ NDB Final ******.*** ● ,, .,.* . ..0.0... .. 0,.,,,. ● O*.,..,* ● *...* 613

Straight-in Approach Minimums . . .0 ...0000 .0 ..000.. .. *.**,.* .0 ..00..0 . . . . . . . . . ..*. 321
Straight-in Approach Missed Approach Point .. 000.0.. ., . ...000 .. 0,...,0 .06, ,000. ● .*... 514

Straight-in Approach ● ..**.... ● 0..,,..0 ● .,.,..00 ● .** . . . . . . . . . . . . . . . . . . . . . ..***.. s
Straight-in Approach, VOR 400● .**, . . . . . . . . . . . . . . . . . . ... ..0.0. ● ..,...,. . . . . . . . . . ● . . . .
Straight-in Descent Gradient ● . . . . ...0 .0 ...0.0. . ...0..0. . ..000... ,., ..0.0. .,0 . . . . . 513
Straight-in Descent Gradien~ NDB .. 0...000 .0 ..00... .0. .0.$.0 . . . . . . . . . . . . . . . . . . . . . . 713
Straight-in Final Approach Alignment VOR ,.. *O*..* ● . ...*.** ● . ...0.0. ● O**...** . . . . . 413, 513

Straight-in Final Approac~ SDF ● *.*.***. ● 0..60.0. . ..0.0... . . . . . . . . . . . . . . . . . . . . . . . . 1413

Straight-in Minimums . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...330.350
Straight-in NDB Alignment . . . . . . . . . .. 0..0.., ., . . . ...0 . . . . . ...0 . . . . ...0. ● . . . . . . . . 613

Straight-in NDB Approach .. 00..0.. ● ...000.0 . ..0.0..0 .00 .0.0.0 . ..00.0.. ,. ..00.0. ● 600

Straight-in NDB Final ,00 .0.,,. ● 0. O..**. ● ,00..,0. .. 0.00... ● *O..*... . . .. *c*.. ● 040 713

Straight-in NDB Missed Approach ● *..*,*.. ● ...00... . . . ...0.. ● .00.00.0 . . . . . . . . . . . . . 714

Straight-in NDB Obstacle Clearance .0 .0...00 . ..0.0..0 .,0 ..0.,0 . ...0.... . . . . . . . . . ..* 613

Straight-in NDB Procedures ● .,,0..,. ,, ,0,.,.. . . . . . . . . . ., ...,,,0 ,00 .0,.,. . . . . . . . . . 600
Straight-in Obstacle Clearan~ ASR ● ...,.... ● ..*..*.. . ..*..*.* ● ..*****. . ...*.*.* . . . 1044

Straight-in Obstacle Clearance, NDB Final .0 .,..,00 . ..0.0.0. ● ,. ...0.. . . . . . . . . . 0 . . ...0 713

Straight-in Obstacle Clearanw+NDB. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623
Straight-in Obstacle Clearance+VOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 413,423,513
Straight-in Procedures Identification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161
Submission of Procedures . . . . . . ..0..... . ..*..... .. 0.0..,. . ..00..0. . . . . . . . . . . . . . . 170
Surfa~ILS Final Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931
Surfa~ PAR Final . . . . . . . . . . ,. ...0,,. .000 .00.. ● . ...0.00 . . . . . . . . . . . . . . . . . . . ...0 1021

System Accuracy Factors . . . . . . . . . . . . . . . . . . . . . . ● *.,***,*. . . . . . . . . . . ● ,, .***... . . Foreword

System Accuracy, En Route .* ***.*.* 00 .0...,. ,0 *****,, ● . . . ...0. .,, ,00..6 . . . . . . 1711, 1712

System Accuracy, Turning Areas . . . . . . . . . . . . . . . . . . . . . . . . . *..*,*... . 0........ .* ..*.. 1713
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System Componenq US ● 0...0... ● 00.000.0 ● 0.00*0** ● 0....00. .0 .0.0... . . . . . . . . . ● . 910

System componen~ PAR . ..*..**.* . ********* ● *.******* ● ****...** ● *.******* ● *.** 1010

System Componen@ Simultaneous H.S ● *******.* ● ******.** ● **.****** ● ********* ● ***** 991

TACAN Procedures .. 000000. ● o.* O*OOe ● 00000*0* ● .0000000 ● CO* OOO*O● **O***** ● *C***
TACAN RNAV Systems . ..**..** *O ...**.. ● 00000000 ● 0*00000* ● .0000..0 ● 00...00 1* 154)1

Takeoff Minimums (HeIL) ● 00000.00 ● .000.000 ● .000000. *000 ***00 ● O*****.* ● **O***** ●
1129

Takeoff Minimums .. 00..00. .0000 ..0. .. 000000. ● ******** ● O******* ● ******** ● ***** 370

Tangents .0 .00.... ● .0000... ● 00.0...0 ● ...000.0 ● 00*.*.0* ● O******* ● *O****** ● *** A4-1
Tangent Point ● *O.**..* ● .0000..0 ● ******OS ● 0 ***0*00 ● *0*00*0* ● ******O* ● ******** ●

1s01
Tangent Point Distance .0 .,0000. .00000000 *o Oee coo* ● ******** ● ******** ● ******** ● ** 1s01

TCH . . . . . . . . . ● Oo*o**Oe ● *Ooo o*** ** OOoo *o* .00000000 ● *******. ● ******** ● ****** A2-9

TCH, II-S ,. .00.000 .000 .00.. ● 0*. .*OOO ● *....*.. . . *.******** ● ********* ● .******* 936

TC~ PAR .0 .000000 ● 0.000000 ● 00*00*0* ● ****O*** ● *O.***** ● ******** ● ******** ● ** 1026

TDz . ...0..00 ● 0.00.000 ● 000.0000 ● ***..6** ● .. O* O*** ● O.Os 00.0 .* ******* ● *oe Al-h A5-7
Teardrop Penetration Inithd Approach .00 ..000. ● 0.0.0000 ● .Oe*OOO* ● O******. ● *.****** ● 23s

Teardrop Penetration@ VOR .. 0..0000 ● Oo 0*.000 ● ooo O***O ● O******* ● ****O*** ● ***.**** 420

Teardrop Procedure Tu~Arq@MDiv=fF= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234
Templat~ Turning Area . ...00.00 ● C*.***** ● ******** ● ******** ● ****”””” ● “””””””” ““” 1715

Terminal Area Fixes . ...0..00 ● 0.00..0 ● **.******* ● ********** ● **.******* ● ********

Terminal Turning Are+ RNAV ● . . ...00. *O...**** ● O******* ● ******** .. ******* ● ****** 1!520

Termination Point En Route ,,, ..,.,.. ., *,***..* . ********* * *******.* ● ***.***** 1711, 1712

Termination Point RNAV . . . . . ...000. ● *********** ● *********** ● *********** ● ****** 1510

Terminology (HeIi.) . . . . .0 .0..00. ● 00000.00 Q******** ● ******** ● ******** ● ***$ *~** ** 1101

Terrain, Precipitous ● 0..00..0 ● 0*0 ***0* ● ******** ● ******** ● *******” ● ****”””” ““”””” AI-2

Threshold Crossing Heigh~ ILS ● ..s .00.0 ● 0.000000 .00 *****O ● *****.** ● *.****** O***** 936

Time Difference ... ..00.. ● O..*.*** 000****** ● *O****** ● ******** ● ******** ● ******* 1501

Touchdown Zone Elevation . . . . . . . . . ● O. .00 ...000 ● ..*..*** ● **6****. ● ******** ● ****~* Al-2

Touchdown Zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Al-2

TPD/WP Limitatio~ RNAV .. *..***. ● 00* OC O** ● ****O*** ● ******** ● ****.*** ● ***.**** 1510

Transition Level ● .********* ● ********** ● ********** ● ********** ● *******””” ● “””””” Al-2

Transitional Surfa~ IIS ● **.******** ● *********** ● *********** ● **********” ● ***””” 932

Transitional Surface% PAR (Hell.) ● ****..**** ● ********** ● ********** ● ********** ● **** 1163

Transitional Surface% PAR .. 00...00 ● O******. ● ******** ● *.****** ● ******** ● .**””””” 932

Transitional Surfaec+ SDF .00* 0 **O* . ..Os 0000 ● 0******* O******** ● *.****** ● *****0** ●
1413

Transmission Interva~ DF . ***.******* ● *********** ● *********** ● *****””*”*” ““”’””” 820

Transmissometer Location~R~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334
Turning Area% En Route . .*..******* ● .********** ● *********** ● *******”””* ““””” 17131714

Turning Area% RNAV ● 0....0.. ● 00.0000. ● O******* ********* ● ******** ● ***-*””” ● Q** 1502

Turning Departures . . . . . . ...0 ● . ...*...* . ********* . *.****.** ● *””””*””” ““”””””””” 1203

Turning Missed Approach Area (Heli.) ,, ...0.., ,, .,..0., . ..0000.0 ● *..*...* . ...*.**. ● 1120

Turning Missed Approach Area ● *.****.**** ● *********** ● *********** ● *****””””** ““” 27S

Turning Missed App*ch Obs~cle C1-mnm (HeIi.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1121
Turning Missed Approach Obstacle Clearance O....**** .* ******* ● ****.*** ● **$..*** ● ***. 276

Turning Missed Approach ILS ● ..***.** ● ******** ● *.****** ● ******** ● ****$*”” $“”” .943, 944

Turning Missed Approac@ PAR (HeIi.) . . . . . . . . . ● **.***** ● *****..* ● ..*..*** •****~~** ●
1170

Turning Missed Approac~ PAR ● .*.***.** ● ********* ● ********* ● ****””””” ““””””” 1033, 1034

Turning Missed Approac~ RNAV . . . . . . . . . ● ******** •*~**,*** ,$**$*~** ● C****””” ““””” 1534

Turns, firly . . . . . . . . . . . . . . . . . . . ..000 CO+ O* OCOO” O” O” OOCOCO •OOOOOO”OO”OCOQ001204~~~

Turn Anticipation . **..**.,* ● ********* ● ********* ● ********* ● *”””””””” ““”””””””” “

Tu~ Penetration ● O**.**** ● *****O** ● ******** ● ******** ● ******** ***** See Penetration Turn

Turn, Pmdum . . . . . . . . . . . . . . .0000 O** OO*OO~OOOOOOCOOOOS ●O” OOC*OOC *Oswpmdum Tum
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7/26/99 826003B CHG 9
Appendix 6

Tu~ Waypoint . ..0.000. ,0....000 ● CO*O*OOO..0. 0.00s ● O...**** ** . . . ...* . . . . . . . . . 1501

~ of procedure (HeIi.) .0 ...0.. ● 0.00.00 ● 00000.0 ● **.**** ● ****.** ● ******* ● ******* 1103

Types of Procedures ,. 000.00 ● 0...,.4 ,, ...0.0 ● 0.0..00 .0000, . . ● 0000... .0 ...0.. ● 00 5

UHF/VHFDF& Height Altitude Penetration .. 0..0.0 ● .00.00. .0 .0.... ● ******* ● *****.* .* A2-8

Units of Measurement . . ...0.. .00 .0.0. ● *0000** ● 00..0.. ● 00.000. ● *****O* ● ******. ● * 210

Unstanda.rd IJghthg Systems .* *.***. ● *.**... *O ...*.* ● .0.0.0. .* *..*** ● ******* ● ..**
Variations ofIlghting Systems ● ,,.0.., ,. . ...0. .0000000 ● *.***** ● ******* ● ******* ● *$*

Vecto~AS~Diverse .0 ...000 .. 000000 .. 0..000 . . . ...0. ● 0... .000 ..0. ,. .0...0 ● ,000 1041

Vector, Diverse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..A1-2
Vector,Random ● .0...0. . . . ...00 ● *.**.** ● 0.O*Ooo ● **O**** ● *****O* ● ******* ● ***** Al-2

VHF Fixes . ..0.0.. .0 .0..00 .0 . ...00 ● 0000... ● 00,.000 ● *.**.*. ● *.** ,. .0..... ..** 1761

VHFObstacleClearance Areas .. 0,..00 .00 .00.0 ● 00000.. ● *O***** ● ******* ● ******* ● **” 1710

Visibiliti~ Units Used . . ...0.0 ● o**e.ao ● 00.0.00 ● ******* ● O****** ● O****** ● ******. ● * 210

VisibiUty Credit for Lights . ...0... .. 0....0 ● 0.00000 ● ..0000. ● O.***** ● **.*..* ● ***..* 340

Visibility Credit (HeIi.) * ● . . . . . . ● ● ● . . . .0 . , . . . .,, ..0.. ● ..0..0. .oO. Oe** ● .****** ● *.** 1128

Visibility Minimums ● ..C.,*O ● 0.**,0. ● 0000000 ● 0000.00 ● ****O** ● *O***** ● ******* ● ** 330
Visibility Reduction .0,,..0 . ...00.. .,0 . . . . . .. 00.,0. .. 0.0000 .00 ...0. ● O****.* ● ..0. 343
Visibility ReductSo~ Operational Conditions . . . . . . . . ● *...**. ● ..0.00. .* ..**** . . ..0..$ ● . 342

Visibility Values for RVR .. 0000.. ● 0....00 ● . . . ...0 ● *.**.** .. 000..0 ● ******O ● ***.... 335

Visibility (Heli.) 00 . . . . . . . . . . . . . . ...0.0. .00 ...0. . ..***** ● ..***** ● .****** ● ******. 1127

Visibility, ~~ltllre ● ***.*.*** ● **.****** ● ********* ● ********* ● ********* ● ********* 1208

Visual Descent Point (VDP) . . . . . ● ● . ● . . ● ● ● , ● ● ● ● ● * ● ● ● O● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
251

Visual Portionof the Final Approach Segment ● .0.0... ● .0..0.0 6*.*.*** ● **.*.*. . ...000. ● 251

Voium~Semice . ...0 ,0 ..0... .0 ...0.0 ******O* ● *****.* ● ,****** ● ******* ● **$**.* ● * Al-2

VOR Procedures . . . . . . . . ..000.. .. 0.0.00 .. 0.0000 ● ******* ● **O*.*. ● *O***.* .*.*.4* 500

VOR/DMEProcedures . . . . . . . . .0 ...000 ● .0....0 ● 0..0.00 ● ****.** . ..0.... ● .****** ●
500

VOR/DMERNAV Systems . . ...0 0.....00 . ..0..0. ● 0...... .. 0...0. 6.....0. .00.. 1500, 1501

VOmACANAccuracy ● ..*.**. .. 0000.. ,00.0.0. ..00 .* ..**.* ● .*.**** .0 .0...0 ● *.... 285

VORTAC Procedures . . . ● ***.*,. .0 ...,.0 .. 0...00 ● 000.60. . ..0..00 ● ***O.** ● .****** 523

VORTACRNAV Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ●01500J 1501
VO~OnAirpo@ NoFAF ., ..,.00 . ...0..0 .0 ...00. .. 00000. ● ******* ● ******* •Q~***O 400

VORRadial Waypoints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..c . . ..o15O5
WayPoint Displacement Area ● .***... . . . . ...0 . ..0.... ● *O***** ● ******* ● *.***** •~..~ 1501

Waypoing Instrument Approach ● ..0.,., . . . ...00 ,. .0.... ... .00.0 .0, .,0.0 ● 0.. 1501, 1502, 1505

Weather Informat~on Required ● ,....., ● s0.0000 ● . . . ...0 ● ******* .* **...* ● $**.*** ● ..* 122

Width ofFinal Approach Secondary Area .,000 . . . ● 000..0. ● 00.0..0 ● *****.* . ..****. ..*** A2-6

Width of Intermediate Secondary Area ● .,,00.0 ., ,000.. . ...*..* ● .00 .0..0 .0, ,..00 . . . . . A2-3

Width, Arc intermediate Approach Segment . . ...0.0 ● **..... ., . ...0. . . . . . . . . ● 0.00... . . . 243

Wldt~ASR Final . . . . . . . . .. 0...0. .* ***.*. ● ..00000 ● *.***** ● ***O*** ● *C***** ● *.., 1044
Width ASR Intermediate .0 ..00., .0 ...000 . ..***** ● *****O. ● ******. ● ****.** ● **$**** 1042

Wld@DR Initial Approach Segment ... . ...0 .? ..0000 ● 000*.O. ● O***..* ● . ...0.. ● ..04... 233

Widt~IIAI Final Approach Area . ...0,,. ... .0000 .. 0....0 .* ...*** ● . . . . . . . . . . . . . . . ● ** 930

Width, Initial Approach Segment . ..00... .. *..*.. .. 00.000 ● O.***.* ● *****.. ● $.*.... . . . 232

Widt~Intermediate Segment (with Procedure Turn) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244
Width PAR Final ● *.*.*** ● ..***** ● .*.**** ● *O.**** ● O****** .* ****** . ..****. ● *.*. 1020

Widt~Strajght Intermediate Segment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242
Width, Straight MkxiApproach Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273
Width, Turning Missed Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275
Word Meaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Zone of No Transgression, Simultaneous ILS ,. .,..., ● *..**,. ., .0..,. . . . . . . . . ● . . . . . . . . . 990
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E

2/6/79
AI-my ..................... TM 95-226
Navy ........... OPNAV ~st 3’722.16c
Air Force ................. /UW155-9
Coast Guard .eo*e*e*me*o... CG 318

Cancellation

Date: RETAIN

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

PURPOSE. In addition to minor revisions, clarifications, and editorial
corrections this change transmits a new Table 6,Effect of HAT/HAA on
Visibility Minimums (chapter 2)3 and adds new Chapter 129 Departure
Procedures.

PAGE CONTROL CHART

Remove Pages Dated Insert Pages Dated

iii thru vi
xvii thru xx
1 thru 8

11thru16

19thru30

33 and34

75 thru92
95thru102
105thru110

113 (and lL!J

7/76
7/76
7/76

7/76

7/76

7/76

7/76
7/76

7/76
7/76
7/76

7/76
Appendix 2
Pages 1 and 2 7/76

5and6 7/76
11and 12 7/76

Appendix 4
pages 1 thru 6 7/76

Appendix 6
Pages 11 and 12 7/76

iii thru vi
xvii thru xxi
1
2thru8
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13
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19 thru 29

30
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53
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2/79
7/76
2/79
2/79
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72 79
2/79
7/ 6
72 79

g
y 6
79
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2/79
2/79
2/79
7/ 6
72 79
2/79

Appendix 2
Pages 1 and 2 2/79

5and6
11 and 12

2/79
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Append5x 4
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pages 1 thru 6 2/79
Appendix 6
Page 11 7/76

12 2/79

/ ~J. A. FERRARESE, Acting Director, Flight Standards Service....“
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

Amy .ebb. e* be*e ● be beeeb TM95-226
Navy . . . . . OPNAV Inst 3722e16C
Air Force................ ~ 55-9
Coast Guard . . . . . . . . . . . . . . . CG 318

I 8260.3B CHG 2 I

Cancellation
DaW:Retain

PURPOSE● Provide artwork for Figure 101 and related page revisions

inadvertently omitted in the initial printing process of Change 1.

PAGE CONTIKIL CHART

II
I

Remove Pages Dated i hsert Pages Dated

7and8 2/79 7 2/79
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91 thru94 7/76 91 7/76
92 and93 10/79
94 7/76
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KENNETH s. m
Director of Flight Operations
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION
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Navy ● ** OPNAV Inst 3722.16C
Ai.r F&ce . . . . . . . . . AFM 55-9
Coast Guard . . . . . . . G 318

8260.3E3 CHG 3

6/3/80

Cancellation
Date: Retain

SUBJ: UNITED STATES STANLMRD FKIR T13RIWNAL INSTIWWNT PROCEDURES (TERPS)

PURK)SE ● ~is change incorporates a new Chapter 17, En~ute Criteria
into the TERPs handbook and k concurred in by the TERPs signatories. ‘I13ese
criteria fo~rly ~re contained in FAA HandkmOk 8260.19, Flight P~edures

am Airspace, Chapter 8, criteria. ~is administrative action focalizes all
instrument ptiures related criteria into the TER.1% handbook for reasons

of h~eneity. A change to 8260.19 will be issued to withdraw ~apter 8.
TERW Chapters 13, 14, 15, and 16 are reserved for futu~ use. ‘

PAGE ~?L CHART

RemovePages Dated Insert Pages Dated

xvij thruxviii 2/79
xix 7/76
xx thruxxi 2/79

Appendix6
Pages1 thru 11 7/76

12 2/79
13 thru20 7/76

KENNETH S. HUNT

Director of Flight Operations

xvii thruxxiii 6/80

~apter 17
Pages 173 thru 187 6/80

Ap@endix6
Pages1 thru20 6/80

Distribution: zk%-827 Initiated By: AFO-700/500
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DEPARTMENT OF TRANSPORTATION

FEDERAL AVIATION ADMINISTRATION m
4/1183

Suw: UNITED STATES STANDARD FOR TERMINAL lNSTRM!ENT pROQ2QWS
(TFRPsl

PURPOSE. This change updates references to responsible FAA organizations; defines
~of shall, should, and may; removes reference to L/MFR; adds Chapter 14 SDF
Procedures: adds Figure 129B PAR, corrects minor typographical errors;

andcompletely updates Appendix 5, Approach Lightinq Systems and Appendix 6,
Alphabetical Index.
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Remove pages Dated Insert Pages
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xvii thru xxiii
1
2 and 3
4
5(and 6)
7
8
9 thru 11
12
13
14thru 16
17 and 18
19 and 20
21 and 22
23 thru 26
29
30 thru 32
33
34
37 and 38
39 thru 44
65 thru 68
77
78
87
88
89 and 90
99
100’
175and 176
181 and 182

7/76
6/80
7/76
2/79
7/76
2/79
2/79

10/79
7/76
2/79
7/76
2/79
7/76
2/79
7/76
2/79
2/79
7/76
2/79
7/76
7/76
2/79
7/76
7/76
2/79
2/79
7/76
2/79
7/76
2/79
6/80
6/80
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37 and 38
39thru 44-l(and 44-2)
65 thru 68
77 and 78
87 thru 90
99 and 100
137 and 138
175 and 176
181 and 182

4/1/83

4/1/83
4/1/83
4/1/83
4/1/83
4/1/83
4/1/83
411183
4/1183
4/1183
4/1183
411183

Distribution:
ZVS-827 Initiated By:

AVN-200/AFO-700

—-———---



8?60.38 CHG 4 4/1/83

PAGE CONTROL CHART CONTINUED
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APPENDIX 2
3 and 4
9 and 10
11
12
13 thru 16

APPENDIX 5
1 thru 10

APPENDIX 6
1 thru 20

APPENDIX 2
7/76 3 and 4 4/1/83
7/76 9thru 17(and 18) 4/1/83
2/79
7/76
7/76

APPENDIX 5
7/76 1 thru 8 4/1/83

APPENDIX 6
6/80 1 thru 19(and 20) 4/1/83

Kenneth S. hunt
Director of Flight Operations
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DEPARTMENT OF TRANSPORTATION

FEDERAL AVIATION ADMINISTRATION
Q

Army . . . . . . . . ..TM 95-226 11/15/83
Navy. . . . . OPNAV Inst 3722. 16c
Air Force. . . . . . . . AFM 55-9
Coast Guard. . . . . . . . CG 318

sum: UNITED STATES STANDARDFOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

PURPOSE. This change updates references to Federal agencies, corrects
distribution lists, and makes minor changes to criteria references which were
made necessary by the automation of procedures development. Several minor
typographical errors are also corrected.
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Remove Pages Dated insert Pages Dated

iii - iv

v - vi

5 (and 6)
17 and 18

23 and 24

27 and 28

31 and 32

33 and 34
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2/79

4/1/83

4/1/83
4/1/83

4/1/83

2/79

4/1/83

4/1/83

4/1/83

William ‘L’. Brennan
.ting Director of Flight Operations
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DEPARTMENT OF TRANSPORTATION

FEDERAL AVIATION ADMINISTRATION
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Army . . . . . . . . ..~ 95-226
Navy . . . . . OPNAVIkmt3722.16c
Air Wrce. .o . . . . . AFM 55-9
Coast@ard. . . . . . . . CG 318

WBJ: UNITED STATESSTANDARDKIRTERMINALINSTRUMENTPlUlCElXJIU3S (TERPS)

PURPOSE.Thischangecorrectsthree errorsincludedin previouschanges.
It deletesthe requirementto apply excessivelen@h of finalpenaltyto
circlingprocedures,includesthe formulafor one-halfthe widthof the
primaryarea in figure65, and replacesticorrectNATOSTANDARD(C)

lighting figurewith figuresshowingthe two systemsbeingused.

PAGECONTROLCHART
RemovePages Dated InsertPages Dated

37 and 38 4/1/83 37 4/1/83
38 1/27/84

65 and 66 4/1/83 65 4/1[83
66 1/27/84

APPENDIX 5 APPENDIX 5
1 and 2 4/1/83 1 and 2 1/27/84

William T. Brenna-n
Acting Director of Flight Operations
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Army TM 95-226 12/6/84
Navy OPNAV Inst3722 16C
Air Force AFM 55-9
Coast Guard . . . . ,CG 318

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

PURPOSE. This change updates Navy distribution requirements. updates portions of
the Table of Contents, revises reference to aircraft categories, provides easier
to follow instructions on dead reckoning (DR) initial segments, gives revised
criteria on step-down fixes, revised holding areas/obstacle clearance, revised
standard alternate minimums. a revised Section 1 for PAR straight missed
approach. and corrects several typographical errors in references in Chapter 17.
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Director of Flight Operations
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Army . . . . . . . . .. TM9S-226
Navy . . . . . OPNAV Inst 3T?2.16C
Air Force. . . . . . . . AFM 5S-9
Coast Guard. . . . . . . . CG 318

3/24/86

SUBJ: UNITED STATES STANIMRD FOR TERMINAL INSTR~.NT PROCEDURES (TERps)

PURPOSE. This change adds new criteria to TERPS to permit course reversal.——
using non-collocated navigational aids and procedure turn criteria where the
tl~rn fix is other than the facility or final approach fix (FAF).
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U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION A!IMINISIRAIION

=

ARMY . . . . . . . TM 11-2557-26
NAVY . . OPNAV INST 3722.16B 7/26/90
USAF . . . . . . . . . .. AFM 55-9
USCG . . . . . . . UNNUMBERED

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)
L PURPOSE. This change transmits Chapter 15, Area Navigation (RNAV), to the United States Standard
for Terminal Instrument Procedures (TERPS), Order 8260.3B; Department of the Army Technical Manual,
TM 11-2557-26; Department of the Navy, OPNAV INST 3722.16B; Department of the Air Force Manual, AFM
55-Z and the United States Coast Guard manua~ unnumbered.

2. SUMMARY OF CHANGES. Chapter 15, Area Navigation (RNAV), is a major change and addition of
criteria. Appendix 6 is revised to include additional terminology. The Table of Contents is revised to include
chapter 15 with additional figures and tables.

3. DISPOSITION OF TRANSMI’ITAL Retain this page after changed pages have been filed.
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U.S. DEPARTMENT OF TRANSPORTATION
FEDERALAVIATION ADMINISTRATION

z

ARMY . . . . . .. TM I1-25S7-26
NAVY . . OPNAV INST 3722.16B
usAF . . . . . . . . . .. AFius5-9
USCG. .o. ..o UNNUMBERED

12/4/90

SUBJ: UNITED STATIN STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

10 WE!WEE ~ - -~ Min- *W @~~ %*P* 3 ~fi s~t-~ ~-w ~ ●

follow-up to Action Notice A826(K The change -- reference to middk marker (MM) 10 note 3 under
nonprecision minimuuq mfercnces operations specifications rcgardiq MM under prtdsioa ●pproach (line
14); and rtxiucws ‘Dg category m-y dsud mnge (lWR) in line 13j precision ●pproach

2. J)ISPOSITION OF TRANSMITI’ AL Retain this page after changed page has been !ikd
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Acting Director, Flight Standards Service
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Us.DEPARTMENT OF TRANSPORTATION
FEDERALAVIATIONADMINISTRATION

E

. . . . . . . TM 11-2557-26
NAW . . OPNAV INST 3722.16B 5/7/92
USAF . . . . . . . . . .. AFM 55-9
USCG . . . . . . . UNNUMBERED

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

1. PURPOSE This change refines criteria in paragraph 323b for adjustments to minimums required for
obstacle clearance necessary when utilizing a remote altimeter setting source (RASS). The method in which
procedures specialists apply required adjustments is changed. The concepts of non-homogeneous weather and
precipitous twrain are absorbed within the computational formula and further adjustments for those
situations am not required. Figure 37B on page 41 was renumbered 37D to accommodate two new figures,
37B and 37~ page 38-2.

2. DISPOSITION OF TRANSMITI’AL Retain this page after changed page has been filed.
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U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

B

,.
AR’MY * . . . . . . 2557-2657-26 5/21/92
NAVY . . OPNAV INST 3722.16B
USAF.*** *.. *.. .MM 95-9
USCG . . . . . .. UNNUMBERED

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

1. PURPOSE This change provides a descent gradient table for high altitude jet penetrations using arcs of
less than 15 miles (par 232a). Table 10 is changed to provide l/4 mile credit for ODAIX on a precision
straight-in. Appendix 2 is changed to provide specific guidance to computed required procedural parameters
for some military PAR systems.

2. DISPOSITION OF TRANSM~& Retain this page after changed page has been filed.
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U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

I 8260.3B GIG 13
I

3/12/93
. . . . . . . . . .* .*. TM 95-226

NAW . . . . . . OPNAV INST 3722.16C
USAF● **. . *. ...*...* AFM55-9
USCG . . . . . . . . . . . UNNUMBERED

1. PURPOSE. This change adds criteria tochapter 9,section9, fortriple simultaneous ILS procedure-s. Previously,
this section covered only dual simultaneous 11.S procedures. Existing f~re % becomes f~re %A. Figure 96B is new.
Existing f~re 97 becomes f~re 97A. In f~re 97A, coverage of normal operating zones has been increased for clarity.
Figure 97B is new. ‘his change also includes corrections to change 12, published 5/21/92.
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U.saDEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION I

,
8260.3B GJG14

3/12/93
ARMY . . . . . . . . . . . . . . TM95-226
NAVY . . . . . . OPNAV INST 3722.16C
USAF. . . . . . . . . . . . . . . AFM55-9
USCG . . . . . . . . . . . . . . . . . CG318

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPSI

1. PURPOSE. ~kch~erefm~ criterhb chapter 11, _n3, TAmffmdb@ M~~, tomorechly
align with FAR 97.3(d.1) and applicable military regulations. Separate criteria have been developed for computing
visibility for “copter-to-nmway” approaches to minimum visibility values of one-half the corresponding Cat “A”
fued-~ value.
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